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PREFACE. 



The object of the author, in this publication, is to aid the 
teacher in communicating instruction to his pupils, and in de- 
tecting any error which they may have made in the operation 
of the examples. 

Every instructor who has a large number of scholars under 
his care is aware that it is a great tax on his time, especially 
when in school, to examine the operation of many arithmetical 
questions ; whereas, by the aid of a Key, he may readily detect 
any mistake in the operation. Besides, amid the labors of the 
school-room, it is often very difficult for the most able arithmeti- 
cian to recollect, at the moment, all the principles involved in the 
solution of difficult questions ; but, by recurring to a Key, this 
difficulty will be obviated. 

The author would recommend to teachers never to point out 
directly to the pupil the method of solving a problem, nor perform 
the labor for him ; but suggest and explain such principles as will 
enable him to perform the question himself. 

The answers to all the examples in the Arithmetic are inserted 

in the Key, for the convenience of those teachers who may prefer 

to use the edition of the Arithmetic which does not contain the 

answers. 

B. GREENLEAF. 
Bbadfobd, Mass., September, 1857. 
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NUMKRATION. 






1. (Art. 40, p. 22.) 




29 


2. 




407 


8. 




23,007 


4. 




5,000,027 


5. 




7,205,005 


6. 




2,207,604,009 


7. 




105,909,308,201 


8. 


9,000,000,008,000,000,046 


9. 


15,000,000,000,031,000,017 


10. 


507,000,000,000,203,000,057,000,018 


11. 9,000,000,000,000,000,047,007,002,000,392 


12. 15,000,000,000,000,000,000,000,000,010,127,026,320,426 


Note. — The above is the French method. 








ADDITION. 




(A 


.RT. 47, p. 26.) 




17. 30,530 


24. 


300,000 


31. 


3,837,156 


18. 31,643 


25. 


264,088 


32. 


150 


19. 26,798 


26. 


357,477 


33. 


26,199 


20. 28,578 


27. 


276,605 


34. 


264 


21. 34,383 


28. 


3,980,839 


35. 


4,801,393 


22. 29,340 


29. 


4,183,478 


36. 


5,067,696 


23. 283,649 


30. 


31,881,050 


37. 


5,640,426 


1# 








(5) 



6 




KEY 


' TO 




• 


38. 


4,344,737 


42. . 62,075 


46. 


119 


39. 


4,935,497 


43. 10,601 


47. 


$228 


40. 


1,937,678 


44. 11,087 


48. 


$ 37,443 


41. 


118,106 


45. S 82,871 




1 




(Aet. 48, p. 28.) 






2. 


296 


4. 25,976 


6. 


936,318 


3. 


1,832 


5. 643,322 


-7. 


23,191,876 


• 




SUBTRACTION. 


4. 


(Aet. 52, p. 31.) 5,676 


24. 




408,881,883,715 


5. 


5,119 


25. 




61,475,423 


6. 


4,409 


26. 




999,999 


7. 


:d,589 


27. 




1 


8. 


48,447 


28. 




^ 6,686,136 


9. 


46,698 


29. 




760,702,380 


10. 


17,672 


30. 




31,309,891 


11. 


53,859 


31. 




16,680,605 


12. 


411,001 


32. 




10,014,098,379 


13. 


426,944 


33. 




85 


14. 


6,202,102 


34. 




110 


15. 


799,081 


35. 




190 


16. 


1,439 


36. 




993,044 


17. 


92,690 


37. 




$11,810 


18. 


243,334 


38. 






19. 


617,441 


39. 




173 


20. 


900,981 


40. 




1,026 


21. 


98,999,080 


41. 




. 4,004 


22. 


788,889 


42. 




45 and 38 


23. 


9,393,239,896,461 


43. 




519,853,026 


1. 


(Art. 53, p. 33.) 138 


5. 




1,237,311 


2. 


525 dollars. 


6. 




2,500,000 


3. 


389 dollars. 


7. 




49,632 dollars. 


4. 


9,187 dollars. 


8. 




572,206 dollars. 
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MULTIPLICATION. 



5. (Art. ( 


;», p. 40.) 3,156,492 


26. 


59,784 


6. 


6,172,835 


27. 


3,545,304 


7. 


1,979,796 


28. 


584,720,181,340 


8. • 


30,316,704 


29. 


594,731,545 


9. 


16,294,896 


30. 


119,109,094,835 


10. 


22,204,188 


31. 


406,781,410,014 


11. 


45,005,091 


32. 


318,697,622,634 


12. 


77,377,566 


33. 


230,896,467,247 


13. 


293,468,329 


34. 


137,260,338,494 


14. 


161,539,842 


35. 


213,255,462,816 


15. 


274,135,320 


36. 


395,018,272 


16. 


17,247,986,832 


37. 


70,136,114,040 


17. 


$26,645 


38. 


475,065,601,536 


18. 


$5,529 


39. 


20,406,081,008,060,402 


19. 


$2,779 


40. 


915,527,086,788,307 


20." 


$21,053 


41. 


454,115,186,861,492 


21. 


13,505 


42. 


12,032,109,124,168,023 


22. 


24,386 


43. 


81,000,108,000,036 


23. 


$4,886 


44. 


52,370,625 


24. 


4,888 


45. 


114,972 


25. 


9,021 


46. 


29,657,416,470,704 




(Art. 64, p. ' 


42.) 


2. 


252,801 


5. 


2,639,559,272 


3. 


$11,025 


6. 


897,264 


4. 


2,784 








(Art. 64, p. 


43.) 


3. 


18,190 


8. 


63,126,063,000 


4. 


410,600 


9. 


3,720 


5. 


70,000,000 


10. 


$888,000 


6. 


9,594,000,000 


11. 


$2,050,000 


7. 


700,000,000 


12. 


2,850,000,000 



8 


KSt 


TO 


• 




DIVTRTON. 


• 




(Art. 77, p. 49.) 

Quotients. Rem. 


30. 


Quotients. Rem. 

17,327 


8. 


25,569 2 


31. 


69,255 1 


9. 


151,617 2 


32. 


71,451 


10. 


66,930 2 


33. 


8,650 111 


11. 


12,090,447 2 


34. 


90,365 28 


12. 


20,747 8 


35. 


4,598 297 


IS. 


39,936 4 


36. 


226,447 174 


14. 


260^171 28 


37. 


5,091 5091 


15. 


68,241 8( 


38. 


7,060,504 4267 


16. 


111,946,492 1 


39. 


88,888 2341 


17. 


23,762,387 2 


40. 


800,008 4567 


18. 


20,166,474 "l 


41. 


908,007,004 8765 


19. 


17,964,186 4 


42. 


2,069 


20. 


33,081,425 3 


43. 


2,700 ponncb. 


21. 


13,698,246 4 


44. 


134 


22. 


26,316,692 1 


45. 


987 . 


23. 


169,739,167 3 


46. 


17 


24. 


133,557,795 1 


47. 


85 ill 


25. 


129.629,629 3 


48. 


884^«3 hours. 


26. 


126,984,126 6 


49. 


$12,402 


27. 


17,166 


50. 


35 


28. 


153,227 44 


51. 


A'B 76 ; B's 68 ; C's 48. 


29. 


275,175 






3. 


(Aet. 78, p. 51.) 321 


7. 


138 45 


4. 


308 1 


8. 


273 18 


5. 


38 38 


9. 


121H . 


6. 


507 40 








(Art. 79, p 52.) 


8. 


37 411,111 


3. 


12,345,678 9 


9. 


89,765 432,156 


4. 


9,876,543 


10. 


164,000 


5. 


5 2,100 


11. 


$21.42f 


6. 


11 91,853 


12. 


mm 


7. 


3 137,851 
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CANCELLATION. 

(Abt. 85, p. 55.) 

3. 4><li= 32. 

1% 
1 



4. 



^$X8 



=24. 



1 b It 

%xuxnxh _ 

^ 9 
1 1 i 

i ^ 1 

1 5 IS 
£3X£^X^0X5_ 

'• 20Xl0Xi4x3"""^" *• 

9 



4 13 * 

^ *$xi!»x^i5xi:$_^rt 
!Jxji*x:Jx3x^"^"- 
1 JS 1 



2 

9. *i>^ 



22. 



2 8 1 

iT 1 
3 

^^- 3X* - ^^• 

5 

2 7$ 

12.*^!^ =10. 
00X4^0 

3 ^ 



(2.) 
63013 X 17 
441091 



1071221 



(2.) 
6651 X 108 
53208 

718308 



(Art. 87, p. 57.) 

(3.) 
79245 X 19 
713205 

1505655 

(Art. 88, p. 57.) 

(3.) 
111223 X 104 
444892 

11567192 



(4.) 
32067812 X 16 
192406872 

513084992 



(4.) 
2042 X 1009 

18378 
2060378 
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KJfiY TO 

(Art. 89, p. 58.) 




(2.) 


(3.) 


(4.) 


13317 X 51 


71389 X 21 


12062 X 91 


66585 


142778 


108558 


679167 


1499169 

(Abt. 90, p. 58.) 


1097642 


(2.) 


(3.) 


(4.) 


8360 X 7001 


10613 X 801 


91603 X 2001 


58520 


84904 


183206 


58528360 


8501013 . 
(Art. 91, p. 59.) 


183297603 


(2.) 


(3.) 


(4.) 


915 


1224f 


180 


. 22f 


18 


69i 


1830 


9792 


1620 


1830 


1224 


1080 


20130 = product by 


22. 22032 


30= 1 of 180. 


366 = product by 


f. 2f=^ of 18. 12450 


20496= product by 


22f. 22034f 
(Art. 92, p. 59.) 




(2.) 


(3.) 


(4.) 


8)6805600 


4)179240 


6)19237800 


850700 


44810 


3206300 


(5.) 


(6.) 


(7.) 


8)12345678000 


3)3130 


3)53400 


1543209750 


1043J 


17800 



(8.) 
4)771000 
192750 

(10.) 
8)1993000 

249125 



(9.) 
6 )9168000 
1528000 

(11.) 
3) 28044000 

9848000 
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(3.) 



(Art. 93, p. 61.) 

61370913 

96488 



490967304 = the product by 8. 
2945803824 = the last product X 6. 
5891607648 = the last product X 2. 
5921556653544 

(4.) 8649347864 multipKcand. 
1325769612 multiplier. 
103792174368 = the product by 12. 
830337394944 == the foregoing product X 8 for 96. 
4982024369664 = the last product X 6 for 576. 

1141713918048 = the first product X H for 132. 



11467042561708308768 product, 


Ans. 




(Art. 


94, 


p. 61.) 


(2.) 






(3.) 


77777770000 






41623100000 


7777777 






416231 


77769992223 


41622683769 


(4.) 






(5.) 


987654000000 


« 




87654300000 


987654 






876543 


3)987653012346 






3)87653423457 


329217670782 






29217807819 

2 

58435615638 


(6.) 






(7.) 


9999990000 






325678950000 


999999 






32567895 


9998990001 






3)325646382105 
108548794035 
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(8.) 
6666600000 
66666 
3)6666533334 

2222177778 
2 



(9.) 
91234567800 
912345678 

90322222122 



4444355556 








(10.) 






(11.) 


12345670000 




98123452000000 


1234567 






98123452 


12344435433 


• 


98121 


J353876548 


< 

CONTRACTIONS IN 


ISION. 




(Art. 95, p. 62.) 




(2.) 


(3;) 




(4.) 


89630 


123450 




18621 


3 


6 




8 


26889|0 


7407 00 




1489J68 


(5.) 


(6.) 




(7.) 


317121 


876735 




123456 ' 


4 


3 




8 


126848 4 


26302 05 




987 648 


(8.) 


(9.) 




' (10.) 


61678500 


9500 




12000 


4 


6 




3 


246714 000 


57 000 




361000 


(11.) 


(12.) 


(13.) 


(14.) 


150000 


333» 


120 


616350 


8 


3 


4 


4 



1200|000 



lOjOO 



48|0 



24654100 
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(4.) 



(Abt. 96, p. 64.) 
(5.) 



655 

987 

12345 Ans. 



12332 

12 

1 



98755 
9 



1235 
9990 



98765111^. Ans. 



(5.) 


98755 


1235 


9 


9990 


I 


0000 



98765 Ans. 



(6.) 



9123456779 
9 
1 



876543211 
999999990 



(2.) 



9123456789 Ans. 
(Art. 97, p. 64.) 



44 )39006(8 86ff 
380 



286 



22 

(4.) 
191 )5157( 27 

1337 




(3.) 
34 )1088(3 2 

68 





(5.) 

775 0)1133123( 146fH^» 
35812 



48123 



(2.) 
9J)13120 

4 4 



1623 
(Art. 98, p. 65.) 

(3.) 
36) 76672 f 

7 7 



37)52480(1418jf 
37 



154 
148 



68 
37 
310 

296 

14 



252)536710(2129f?f. 
504 

' 327 
252 

751 
504 



2470 
2268 

202 



14 



KKT TO 



(4) 
205)2090j 

3 3 


(5.) 
16|)10626 
2 2 


615)6271(10iH 
615 


33 


) 21252(644 
198 


121 


• 


145 
132 

132 


• 




132 


(6.) 
69^)12450 
6 6 


(7.) 
17f)5591J 

4 4 


(8.) 
10i)2667 

2 2 


415 ) 74700(180 
415 


71)22365(315 
213 


21 ) 5334(254 
42 


3320 


106 


113 


3320 


71 


105 





355 


84 




355 


84 


(9.) 
272^)136125 
4 4 


(10.) 
2?)119 

7 7 


(11.) 

31i)12968f 

4 4 


1089 ) 544500(500 
5445 


17 ) 833(49 
68 


125 ) 51875(415 
500 


00 


153 


187 




153 


125 

625 
625 




PROBLEMS. 


% 



1. (Art. 99, p. 67.) $2763 + $4650 + $ 8950 = $ 16363. 

2. $929 — $279 = $650. 

3. 6476 — 242 == 6234 feet. 
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4. 1519 + 328 = 1847. 

5. 1963 — 199 = 1764 ; 1764 -h 2 = 882, mUes B travelled ; 

882 + 199 = 1081, miles A travelled. 

6. $ 250 + 410 = $ 660 ; $ 4698 — 660 = $ 4038 ; $ 4038 

-i- 3 == $ 1346, George received ; $ 1346 + $ 250 == 
$ 1596, James received ; $ 1346 + $ 410 = $ 1756, Ed- 
win received. 

7. $ 8463 H- 217 = $ 39. 

8. 19 X 3 = 57 ; 684 -^ 57 = 12 weeks. 

9. 3808 -^ 224 = 17 men. 

10. $575x99 = $56925. 

11. 96 X 22 = 2112 ; 63360 -h 2112 = 30. 

12. 1101 X 13 = 14313. 



MISCELLANEOUS EXAMPLES. 
(Page 68.) 

1. 200 + 305 + 230 + 282 + 171 = 1188, Ans. 

2. $175 + $87 + $31 = $293; $38 + $12 = $50; $293 

— $ 50 = $ 243, Ans. 

3. 97 X 5 = $ 485 ; 97 — 17 = 80; 80 X 8 = $ 640 ; 

$ 640 — $ 485 = $ 155, gain, Ans. 

4. 3787 X 1728 = 6543936 cubic inches, Ans. 

5. 1756861b. ^ 987 = 1781b., Ans. 

6. 120 + 80 + 160 = 360 acres, Ans. 

7. $8395 -^ 365 = $ 23, Ans. 

8. 12X6 = 72; 12x12x6 = 864; 864 - 72 = 792, Ans. 

9. $7X8 = $56; $8x3 = $24; $56+ $24 = $ 80, Ans. 

10. $ 31 + $ 45 = $ 76 ; 3952 -=- 76 = 52, Ans. 

11. 13 X 4 = 52, Ans. 

12. $ 250,000 -^ 500 i= $ 500, Ans. 

13. 127 + 212 = 339 ; 500 — 339 = 161; $ 47 X 127 = 

$ 5969 ; $ 96 X 212 = $ 20352 ; $ 37 X 161 = 
$ 5957 ; $ 5969 + $ 20352 + $ 5957 = $ 32,278 ; $ 32,- 
278 — $ 17,876 = $ 14,402, Ans, 



16 KEY TO 

14. 17 —7 = 10; 18 — 10 = 8 miles, Ans. 

15. 15 X 5 = 75 days, Ans 

16. 2 + 8 = 10; 10x4 = 40; 40 + 32 = 72, 72-^2 = 

36; 36x10 = 360; 360 -^ 24 = 15, Ans. 

17. 16 + 4 = 20 ; 20 X 2 = 40 ; 126 + 40 = 166; 48 -5- 

2 = 24; 34x6 = 204; 17 — 5 = 12; 204 -^ 12 = 
17 ; 17 + 24 = 41 ; 166 — 41 = 125, Ans. 

18. 683 — 16 = 667 ; 667 -r- 23 = 29 pupils, Ans. 

19. 12 + 40 = 52; 40 X 5 = 200; 12 X 6 = 72 ; 52 + 200 

+ 72 + 7 = 331 miles, Ans. 

20. 9891 — 1211 = 8680 ; 8680 -=- 2 = 4340, A received ; 

9891 — 4340 = 5551, B received, Ans. 

21. 15 X 16 = 240 ; 4080 -^ 240 = 17, third number, Ans. 

22. $4x17 = $68; $2x32 = $64; $68 + $64 = $132; 

132 -^ 6 = 22 tons, Ans. 

23. 100 + 200 + 300 = 600 ; 5608 — 600 = 5008 ; 5008 -5- 

4 = 1252, first year ; 1252 + 100 = 1352, second year ; 
1352 + 100 = 1452, third year ; 1452 + 100 = 1552, 
fourth year, Ans.* 

24. $ 45 — $ 35 = $ 10 ; $ 10 X 12 = $ 120 ; $ 1100 — 

$ 620 = $ 480 ; 480 -^ 120 = 4 years, Ans. 

25. 19782 + 31 = 19813, Ans. 

26. 1885 -5- 65 = 29; $ 4473 + $ 812 = $ 5285 ; $ 65 + 

$ 6 = $ 71 ; 4473 -5- 71 = 63 shares; 63 - 29 = 34 
shares remaining ; $ 5285 — $ 1885 = $ 3400 ; $ 3400 
-r- 34 = $ 100, Ans. 





UNTTET) STATES MONEif. 






(Abt. IttT, p. 73.) 


5. 


$ 12.345 


2, 


76500 cents. 


6. 


123560 mills. 


3. 


72j% cents. 


7. 


2220 cents. 


4. 


$3.29 
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ADDITION. 






(Abt. 108, p. 73.) 


6. 


$1717.062 


3. 


$328,722 


7. 


$154,855 


4. 


$1805.847 


8. 


$ 7.105 


5. 


$3320.675 








SUBTKACTION. 






(Aet; 109, p. 74.) 


7. 


$13,875 


3. 


$278,486 


?. 


$909.75 


4. 


$69,066 


9. 


$3.43 


5. 


$154,069 


10. 


$2.36 


6. 


$2058.08 


• 






MULTIPUCATION OF UNITED STATES 


MONET. 




(Abt. 110, p. W.) 


10. 


$44,748 


2. 


$16.38 


11. 


$109.25 


8. 


$58.59 


12. 


$790.92 


4. 


$ 591.25 


13. 


$65.10 


5. 


$3,358 


14. 


$142.02 


6. 


$249.28 


15. 


$48,222 


7. 


$1120.32 


16. 


$48910.95 


8. 


$358.28 


17. 


$67.16 


9. 


$ 102.69 


18. 


$70,664 




DIVISION OP UNITED STATES MONEY. 




(Am. Ill, p. n.) 


13. 


$3.75 


4. 


$ 1.625 


14. 


$2.28 


5. 


425 


15. 


47 


6. 


$8.89 


16. 


17 


7. 


$1.75 


17. 


691 


8. 


329 


18. 


$4.68 


9. 


$0.75 


19. 


$0.18 


10. 


$4.00 


20. 


$132.55 


11. 


144 


21. 


$1.12 


12. 


$0.06 
2* 
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KEY TO 



2. 

3. 

4. 

5. 

6. 

8. 

9. 
10. 
12. 
13. 
14. 
15. 
16. 
18. 
19. 
20. 
21. 
22. 
24. 
25. 
26. 



(1-) 



PRACTICAL QUESTIONS BY 

(Art. 116, p. 79.) 27. 

$118.82 28. 

$7. 24 J 30. 

$310.20 31. 

$1126.93 J 32. 

$4668595.00 33. 

$120.66§ 34. 

$105.00 35. 

$72.68| 37. 

$3800.00 38. 

$337.59 39. 

$ 502.25 40. 

$22.50 41. 

$6996.00 42. 

$190.00 43. 

$3255.75 45. 

$103.35 46. 

$52.95 47. 

$129,525 48. 

$876,375 49. 

$472.50 50. 

$7.98| 



BILLS. 

(Aet. 122, p. 83.) 



James Dow. 

0.45 X 17 = 
.37 X 19 = 
.46 X 16 = 
,87 X 13 = 
.63 X = 
,56 X 25 = 
.31 X 17 = 
.16 X 19 = 



$7.65 
7.03 
7.36 

11.31 
5.67 

14.00 
5.27 
3.04 

$61.33 



ANALYSIS. 

$60.17i 
$12467.25 
$28.20 
$42.75 

$ 9.035J 
$771.65 
$283.12^ 
$ 35.5261 
$0.13 
$ 4.161 
$72.25 
$29.70 
$2.50 
0.22 
0.20 
152 
. 84 
362 
27 
50 
216 



(2.) Samuel Smith. 

$0.98X13 =$12.74 

.15 X 16 = 2.40 

.13 X 36 = 4.68 

.9 X 47 = 4.23 

.19 X 12 = 2.28 

.17 X 7= 1.19 

.61 X 13 = 7.93 

$ 35.45 
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(3.) 



(5.) 



WiiBON, Nn.i» & Co. 


$6.00 X 2 = 


$ 12.00 


S.OOX 3 = 


15.00 


1.80 X 5 = 


9.00 


.25 X 17 = 


4.25 


.60 X 13 = 


7.80 


.50 X 19 = 


9.50 


.60 X 3 = 


1,80 


1.12JX 7 = 


7.87J 


.22 X 15 = 


3.30 


15.00 X 5 = 


75.00 


4.50 X 3== 


13.50 


1.50 X 5 = 


7.50 


4.50 X 1 = 


4.50 



$ 171.02J 



Benjamin Treat. 

$25.50 X 37= $943.50 
16.17 X 41 = 662.97 
97.75 X 40 = 3910.00 

169.37 X 13 = 2201.81 



$ 7718.28 



(4.) Albert Crawford Dr. 

$5.25x17 = $89.25 

1.62 X 29 = 46.98 

.17 X 60 = 10.20 

.27 X 49 = 13.23 

3.19 X 18 = 57.42 

2.75 X 27 = 74.25 

.61X75= 45.75 

.75 X 36 = 27.00 

.18 X 49 = 8,82 



Cr. 



(6.) 





$372.90 


Cash, 


$ 83.00 


$ 30.00 X 3 


= 90.00 


4.00 X 7 


= 28.00 


2.00 X 4 


= 8.00 


1.75 X 5 


= 8.75 


2.25 X 7 


= 15.75 


Cash, 


- 60.00 


Draft, 


= 45.00 




$ 338.50 


Kemains due, $ 34.40 


J. C. Porter. 




8.25 X 17 = 


$ 140.25 


.50 X 50 — 


25.00 


.08i X 140 = 


11.^0 


.63 Xl20 = 


75.60 



$ 252.75 



KBY 


TO 




John Cumminqs. 




$606.25 


Am't brought up $12811.36 


993.65 


1.61 X 39 = 


62.79 


528.09 


.17 X 197 = 


33.49 


1127.00 


.69 X 86 = 


59.34 


1993.75 


1.17 X 78 = 


91.26 


80.04 


.85 X 187 — 


158.95 


91.12 


11.61 X 91 = 


1056.51 


51.68 


17.15 X 83 = 


1423.45 


231.53 


3.16 X 47 — 


148.52 


734.92 


18.15 X 35 = 


635.25 


6203.30 


9.47 X 47 = 


445.09 


170.03 


6.83 X 57 = 


389.31 



20 

(7.) 

$6.25 X 97 = 

5.95 X 167 = 

6.07 X 87 = 

5.75 X 196 = 

7.25 X 275 = 

1.16 X 69 = 

.67 X 136 = 

.76 X 68 = 

1.37 X 169 = 

9.67 X 76 = 

69.70 X 89 = 

3.47 X 49 = 

Am't carried up, $12811.36 $17315.32 



LEDGER ACCOUNTS. 
(Art. 12S, p. 87.) 

1. $ 461.97 , 2. $ 3165.60 

3. $4130.23 4. $21995.54 



REDUCTION OF COMPOUND NUMBERS. 

ENGLISH MONEY. 

(Art. 128, p. 90.) 
(3.) (4.) 

127£. 15s. 8<i. 4)122672far. 

20 12 )30668d. 

2555s. 20)2555s. 8d. 

12 



127£. 15s. 8d. 



30668d. 
4 

122672far. 



grbbnlbaf's arithmetic. 
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(5.) 

2S£. 19s. lid. 3far. 
V20 

679s. 
12 



6959d. 
4 



27839far. 

(7.) 

378£. 
20 

7560s. 
12 



(6.) 
4 )27839 far, 
1 2)6959 d. 3far. 
20)579s. lid. 

28£. 19s. lid. 3far. 



(8.) 

12) 90720 d. 
20 )7560s . 
37&e. 



90720d. 



AVOIRDUPOIS WEIGHT. 
(Art. 129, p. 91.) 



(1.) 166T. 13cwt. 3qr. 191b. 14oz. 
20 



3313cwt. 
4 



13265qr. 
25 



66284 
26511 

3313941b. 
16 

1983368 
331395 

6302318OZ. 



(2.) 16 )5302318 og. 

25 )331394 ]b. 14oz. 
4) 13255q r. 191b. 
20)3313cwt. 3qr. 



165T. 13cwt. 3qr. 191b. 14oz, 
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KBY TO 



(3.) 3T. 16cwt. 2qr. 181b. 
20 



76cwt. 
4 

306qr. 
25 



(4.) 16)122688oz. 
25)76681b. 



1538 
613 

76681b. 
16 



4)306qr. 181b. 

20)7 6cwt. 2qr. 

3T. 16cwt. 2qr. 181b. 



46008 
7668 

1226880Z. 

(5.) 2T. 17cwt. 3qr. 161b. 15oz. 13dr. 
-20 



57cwt. 
4 

231qr. 
25 



(6.) 16 )1482749d r. 

16)92671oz. 13dr. 
25)57911b. 15qz. 



1161 
463 

57911b. 
16 

34751 
5792 

926710Z. 
16 



4)231qr. 161b. 
20)57cwt. 3qr. 
Ans. 2T. 17cwt. 3qr. 161b. 15oz. 13dr. 



(7.) 7T. 17cwt. 
20 

157cwt. 
4 



556029 
92672 



628qr. 
25 



(8.) 19cwt. 3qr. 201b. 
j4 

79qr. 

395 
160 



1482749dr., Ans. 



3140 
1256 

157001b. 
.07 



19951b. 
.09 



$179.55, Ans. 



$ 1099.00, Ans. 



obbunlbaf's abithmbtic. 
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TROY WEIGHT. 




(Art. 


130, p. 92.) 


(1.) 281b. lloz. 12pwt. 15gr. 
12 


- 


347oz. 


(2.) 24)166863gr. 


20 
6952pwt. 

£\ A 




20)6952pwt. 15gr. 
12)347oz. 12pwt. 


24 
27813 




Ans. 281b. lloz. 12pwt. 15gr. 


13905 




• 


166863gr., Atib. 




# 


(3 ) 31b. lOoz. 




(4.) 24)22080gr. 


12 
46oz. 




20)920pwt. 
12)46oz. 


20 

920pwt. 
24 




31b. lOoz., Ads. 

• 


22080gr., Ans. 






(5 ) 731b. lloz. 




(6.) .062)$ 1099.88 


12 

887oz. 

Ckt\ 




20)17740pwt. 
12)887oz. 


20 

I7740pwt. 
$.062 




"*■ Ans. 731b. lloz. ^ 


35480 






106440 




* 


% 1099 88, Ans. 




• 
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(7.) 571b. 7oz. (8.) 191b. 6oz. 16pwt. (9.) 131b. 9oz. 
J2 J^ _12 

691oz. 234oz. 165 

20.593i 20 1.3857 



2073 
6219 




4696pwt. 
.93 


1155 

825 


3455 . 
1382 




44367.28, Ana. 


1320 
495 


138X 


Ans. 




165 


S 14229.901^, 


$228.6405, Ans. 



APOTHECARIES' WEIGHT. 



(Art. ISl, p. 93.) 
(1.) 23ft 95 05 29 13gr. 



12 



285 § 
8 

22803 
3' 

68429 
20 


(2.) 20)136853gr. 

3)68429 
8)22805 
12)2855 
Ana 23ft 9g 0^ 


136853gr., Ans. 


• 


(3.) 23ft 
12 

276§ 
8 


(4.) 3)66249 
8)22085 
12)2765 

rkOTl 


22085 
3 


239 


66249, Ans. 
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(5.) 47a 05 05 19 19gr. 
12 



5645 

8 



45125 
8 



(6.) 20 )270759 gr. 

3 )13537 9 19gr. 
8)45125 19 



135379 
20 



270759gr., Ans. 



12)5645 

Ans. 47ib 05 05 
[19 19gr. 



(7.) Ifc 
12 

125 

__8 

965 
3 



2889 
20 

5)5760gr. 

1152 
12i 



$144.00 
1.80 



$ 142.20, Ans. 

AVOIRDUPOIS, TROY, AND APOTHECARIES' WEIGHT 

COMPARED. 



(Art. 132, p. 94.) 



(1.) 131b. 6oz. 

7000 437igr 

91000 6 

2625 2625gr. 

5760)93625{161b. 
576 

3602 
3456 



(2.) 161b. 3oz. Ipwt. Igr. 
12 

195oz. 
20 

3901pwt. 
24 



1465 
12 



5760)17580(3oz. 
1728 

300 
20 



7000)93625{131b. 
7000 

23625 
21000 

2625 
16 

7000)42000(6oz. 
42000 



6000 (Carried forward to p. 26.) 
3 



26 



KBY TO 



(Brought forward.) 

5760)6000(lpwt. 

5760 

240 
24 



5760)5760(lgr. 
5760 



(3.) 

81b. 8qz. lOpwt. 
12 

44oz. 
20 



890pwt. 
24 



20)21360gr. 
3)1068 



356dr., Ans. 



(4.) 
856dr. 

3 



1068 
^ 

24 )21360 
20)890 



12)44oz. lOpwt 
Ans. 31b. 8oz. lOpwt. 



(5.) 



(6.) 



21b. 8oz. 


21b. 8oz. 121b. 


121b. 


16 


7000 437igr. 16 


7000 


40oz. 


14000 8 192oz. 


24)84000gr. 


2.40 


3500 3500gr. 37^ 


20)3500pwt. 


96.00 


20)17500gr. $ 72.00 


175oz. 




8759 70 


.40 



.20 

$175 
96 



Ans. $ 2.00 loss. ? 70.00 



$ 79 gain, Ans. 
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UNEAB OB LONG MEASUBK 



(1.) 96deg. 

870 

581 
16 

6696m. 
8 



(Abt. 133, p. 96.) 
56m. 7fur. 32r<L 12ffc. 6in. 

(2.) 12 )424320486i n. 
16j)35360040ft. 6in. 
40)2i43032rd. 12ft. 



* 53575far. 
40^ 

2143032rd. 
16i 

12858194 
2143033 
1071516 

35360040ft. 
12 

Ans. 424320486m. 



8 )53575ft Lr. 32rd. 

69^ )6696m . 7ftir. 

Ans. 96deg. 56m. 7ftir. 32rd. 
[12ft. 6in., Ans. 



(3.) 79h1. 
8 

632fiir. 
40 



(4.) 16^)417120ft. 
40 )25280r d. 
8)632fur. 
Ans. 79m. 



25280rd. 

16^ 

417120ft., Ans. 



(S.) 396 
40 

15840rd. 



95040 
15840 
7920 

261360ft. 
12 



3136320in., Ans. 



(6.) 12) 3136320m . 

16j)261360ft. 
2 2^ 

33 )522720 



40)15 840rd. 



896far., Ans. 
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KBT TO 



(7.) SQins. 




(8.) 12)1900800m. 


8 
240fur. 




16i)158400ft. 
2 2 


40 
9600rd. 

67600 
9600 




33 


)316800 
40)9600rd. 






8)240for. 
30ms., Ant^ 


4800 








158400ft. 


. 






12 








1900800m., 


Ans. 




« 




CLOTH MEASURE. 






(Art 


. 134, p. 96.) 


i 

t 


(1.) 




(2.) 


(3.) 


17yd.3qr.2im. 


4)286na 


• 


365yd. Iqr. Sua. 


4 


4)71qr. 


2na. 


4 


71qr. 
4 


17yd. 3qr. 2na., Ana. 


1461qr. 
4 


286na., Anfl. 






5847na., Ann. 


(4.) 




(5.) 


(6.) 


4)5847na. 
4)1461qr. 3na. 

365yd. Iqr. 3na., Ans. 


71E.E. 4qr. 
5 
359qr. 


4)1436na. 
5)359qr. 
Ans. 71E.B. 4qr. 




1436na., Ans. 
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(7.) (8.) 

47yd. 3qr. 31^E.E. 



191qr. 4)156qr. 



1.25 
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955 _3^ 

382 $117, Am. 

191 

$238.75, Ans. 

SURFACE' OR SQUARE MEASURE. 

(Aet. 135, p. 97.) 
(1.) 57A. 3il. 27p. 21yd. 8ft. 57in. 

—1 (2.) 

231R 144)363331893in. 

40 9 )2523138ft. 21 iii. 

9267p.. 30|)280348yd. 6ft. 
30| ^ 4 

278031 121f) 1121392 

_2316J 40)9267p. 85 -^ 4 = 21yd. 2ft. 36in. 

280347 fyds. 4)231R. 27p. 

9 57A. 3R. 27p. 21yd. 2ft. 36in. 

2523137|ft. 6 21 

144 Ans. 57 A. 3R. 27p. 21yd. 8ft. 57in. 

10092555 
10092553 
2523127 

108 

363331893in., Ans. 

3* 
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KEY TO 



(3.) 25A. (4.) 272i)1089000ft. 



lOOR. 
40 

4000p. 
2724 

8000 
28000 
8000 

1000 



1089 )4356000 



40) 4000p . 
4)100R. 



25 A., Ans. 



(5.) 365S. M. 
640 

14600 
2190 

233600A. 
160 



14016000 
2336 



Ans. 37376000sq. rd. 



1089000ft., Ans. 
(6.) 160)37376000 square rods. (7.) 144)12345678 



640)233600 acres. 



365 square miles. 



(8.) 39A. 2R. 16p. 
4 

158IL 
40 

6336p. 
3.75 

31680 
44352 
19008 

$23760.00 



9)85733ft . 126 in. 
804 )9525 yd. 8A 
4 0)314p . 26iyd. 
4)7R. 34p. 

lA. 3R. 
lA. 3R. 34p. 26iyd. 8ft. 126in. 

Jyd. =4ft 72m. 

Ans. lA. 3R. 34p. 27yd. 4ft. 54in, 

"* 6336 poles. 

272i 



12672 
44352 
12672 
1584 



1724976 square feet. 
0.25 



8224880 
3449952 

431244.00 
23760.00 



$407,484.00, Ans. 
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SUBVEYOR'S MEASURE. 

(1.) (Art. 136, p. 98.) (2.) 

46m. Sftir. 5ch. 251. 100)3715251. 

8 



371ftir. 
10 

3715ch. ^ 
100 

3715251., Ans. 

(3.) 
97m. 
8 



10)3715ch. 251. 

8)371fiir. 5ch. 

46m. 3ftir. 
Ans. 46m. 3ftir. 5ch. 251. 



776ftir. 
10 

7760oH. 
100 

7760001., Ans. 



(5.) (6.) 

13778q. ch. $ 80 -M60 = $ 0.50. 

16 625)2,12^,250 square links. 



8262 
• 1377 
40)22032 



3402sq. rd. 
0.50 



$ 1701.00, Ans. 



4)550R. 32p. 
137 A. 2R. 
137A. 2R. 32p., Ans. 



(1.) 

29 cords. 
128 



CUBIC OR SOLID MEASURE. 

(Art. IST, p. 100.) (2.) 

1728)6414336 cubic inches. 



232 

58 

29 

8712ft. 

1728 

29696 
7424 

25984 

3712 



(3.) 

19 tons. 
40 

760ft. 

1728 

608a 
1520 

5320 

760 



128)3712 cubic feet. 
29 cords, Ans. 

(4) 
1728)1313280 cubic inches. 

40)760 feet. 

19 tons, Ans. 



Ans. 6414336in. 1313280 cubic inches, Ans. 



82 



KEY TO 



(5.) 128 X 128 = 16384 cubic feet, Ans. 

(6.) 16384 -^ 128 = 128 cords, Ans. 

(7.) 4 X 40 X 7 = 1120 cubic feet, Ans. 

(8.) &650ft. -^ 128 =67 cords, 74 cubic feet, Ans. 

(9.) 17 X 11 X = 1683 cubic feet, Ans. 

LIQUID OR WINE MEASURE. 

(Art. 138, p. 101.) 



(1.) 57T. 3hhd. 50gal. 3qt. 
4 



231hhd. 
63 



14603gal. 
4 * 

58415qt. 
2 



116830pt. 



(2.) 
2)116830 pints. 

4 )58415q t. 

63)14603gal. 3qt. 

4)mhhd. 50gal. 

67T. 3hhd. 
57T. 3hhd. 50gal. 3qt., Ans. 



(3.) 96hhd. 47gal. 2qt 

295 
680 



(4.) 
4 )195056 giUs. 

2 )48764 pt. 

4) 24382 qt. 

63)6095gal. 2qt. 

96hhd. 47gal. 
Ans. 96hhd. 47gal. 2qt. 



(6.) 2 
63 

126 
0.40 

$50^40 



126 
4 

504 
0.12 

$60.48 
50.40 

$ 10.08, Ans. 



6095gal. 
4' 



24382qt. 
2 

48764pt. 
4 



195056 gills, Ans. 

(5.) 

40hlid. 
63 



120 
240 

2520gal. 
4 



10080qt. 
2 



20160pt. 
0.37^ 
141120 
60480 

10080 

$7560.00, Ans. 



(1- 

(2. 
(3. 

(4. 

(5. 
(6. 
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BEER MEASURE. 

(Art. 139, p. 102.) 

46 X 54 = 2484gal. ; 2484gal. + 49gal. = 2533gal. ; 
2533 X 4 = 10132qt. ; 10132 X 2 = 20264pt., Ads. 

20264 -=- 2 = 10132qt. ; 10132 4- 4 == 2533gal. ; 2533 
-^ 54 = 46hlid. 49gal., Ans. 

368 X 54 = 19872gal. ; 19872 X 4 = 79488qt.; 79488 
X 2 = 158976pt., Ans. 

158976 -^ 2 = 79488qt. ; 79488 -h 4 = 19872gal. ; 
19872 -5- 54 = 368hhd., Ans. 

76 X 54 = 4104gal. ; 4104 X 0.29 == $ 1190.1||JAiis. 

47 X 54 = 2538gal. ; 2538gal. + 36gal. = 2574gal. ; 
2574 X 4 = 10296qt. ; 10296 X 0.05 = $ 514.80, 
Ans. 



X)R7 MEASURE. 

(Art. 140, p. 108.) 

(1.) 35x4 = 140pk.; 140pk. + 3pk. = 143pk. ; 143x8 
= 1144qt. ; 1144 X 2 = 2288pt., Ans. 

(2.) 2288 4- 2 = 1144qt. ; 1144 -t- 9 = 143pk. ; 143 -5- 4 == 
85bu. 3pk., Ans. 

(3.) 676, X 36 = 24336bu.; 24336 X 4 = 97344pk., Ans. 

(4.) 97344 -5- 4 = 24336bu. ; 24336 -5- 36 = 676ch., Ans. 

(5.) 50 X 0.60 = $ 30.00 ; 50 X 5 = 250pk. ; -250 X 0.15 
= $ 37.50 ; $ 37.50 - $ 30.00 = $ 7.50 gain, Ans. 

(6.) 96 X 0.42 = $40.32 ; 2304 ^ 32 = 72bu.; 72 X 0.45 
= $ 32.40 ; $ 40.32 — $ 32.40 = $ 7.92 loss, .Ans. 
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DRY, LIQUID, AND BEER MEASURE COMPARED. 

(Abt. 141, p. 104.) 

(1.) 4hhd. 15gal. beer = 231gal. ; 231 X 282 = 65142 ; 

66142 -7- 231 = 282gal. wine = 4hhd. 30gal., Ads. 

• 

(2.) 4hhd. SOgal. = 282 wine gal; 282 X 231 = 65142; 
65142 -r- 282 = 231 beer gal. = 4hhd. 15gal., Ans. 

(3.) 2820 X 4 = 11280qt. ; 11280 X 0.04 = $ 451.20 ; 2820 
X 282 = 795240 ; 795240 -h 231 = 3442ff gal. wine 
measure; 3442f? X 4 = 13770f^qt.; 13770^^ X 0.06 
= $ 826.22^f ; $ 826.22f f — $ 451.20 = $ 375.02ff , 
Ans. 

■ 

(4.)' ^8 X 4 X 0.04 = $ 406.08 ; 2538 x 231 = 586278 ; 
586278 ^ 282 = 2079 ; 2079 X 4 X 0.06 = $ 498.96 ; 
$ 498.96 - $ 406.08 = $ 92.88 gain, Ans. 

(5.) 385 X 4.00 = $ 1540.00 ; 885bu. X 268| = 103488 ; 
103488 -f. 231 = 448bu. ; 448 X 32 X 0.20 = $ 2867.- 
20 ; $ 2867.20 - $ 1540.00 = $ 1327.20 gain, Ans. 

(6.) 1000 X 1.05 = $ 1050.00 ; lOOObu. X 268^ = 268800 ; 
268800 -5- 231 = llOS^Zrbu. ; 1163^^ X 112 = 
$ 1303.27 ; $ 1303.27 - $ 1050.00 = $ 253.27 gain, 
Ans. 

(7.) 30 X 1728 = 51840 cubic inches'; 51840 -r- 282 = 
183f f gal. ; 51840 -r- 268^ = 192fgal. ; 192^ - 183j-f 
= ^algg^-l-i Ans. ^ 

(8.) 865 X 4 X 0.05 = $ 73.00 ; 365 X 231 = 84315 ; 84315 
-5- 282 == 299gal. ; 299 X 4 X 0.05 = $ 59.80 ; $ 73.00 
— $ 5Sr.80 = $ 13.20, Ans. 
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TIME. 

(Aet. 142, p. 106.) 

(1.) 365da. 5h. 48mm. 49sec. (2.) 

24 60)3 1556929s ec. 

1465 60)525948m. 49sec. 

730 24)8765h. 48m. 

8766h. 



60 



365da. 5h. 



525948m. Ans. 365da. 5h. 48m. 49sec. 

60 



31586929sec., Ans. 

(3.) 2348yrs. + 1855yrs. == 4203yrs. ; 365da. 6h. = 31557600 
sec. ; 31557600sec. X 4203 = 1 32636592 800sec., Ads. 

(4.) 31556929 seconds in a solar year ; therefore 74726807872 
-4- 31556929 = 2368 years, Ans. 

(5.) June 13da. +July 31 + August 31+ September 30 -f 
October 31 + November 30 -j-* December 31 -|- January 
31 + February 16 + 365 + 365 = 974da. = 2 yrs. 
244da., Ans. 

CIRCULAR MEASURE. 

(Art. IIS, p. 107.) 

(1.) 27S. 27M3' (2.) 

30 60)50263' 



837^ 30)837° 43' 



60 27S. 27° 



50263', Ans. Ans. 27S. 27° 43'. 

(3.) 44 X 30 = 1320°; 1320°+ 18° = 1338°; 1338x 60 = 
80280' ; 80280^ + 57' = 80337' ; 80337 X 00 c=, 
4820220" ; 482022r + 23" = 4820243", Ans. 

(4.) 4820243 -r- 60 = 80337' 23" ; 80337 -7- 60 = 1338° 57' ; 
1338 4- 30 = 44S. 18° ; 44S. 18° 57' 23", Ans. 

(5.) 360 X 00 = 21600' ; 21600 X 60 = 1296000, Ans. 

(6.) 1296000 -f- 60 = 21600' ; 21600 ~ 60 = 360°, Ans. 
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MISCELLANEOUS. 

(Aet. 144, p. 1C8.) 

(1.) 4x5 + 4 = 24; 24x2 + 1 = 49; 49x20 + 10 

== 990 ; 990 X 24 -« 23760 sheets, Ans. 
(2.) 23760 -J- 24 = 990qr. ; 990 ^20 = 49nn. lOqr. ; 49 -^ 

2 =: 24bun. Inn. ; 24 -5- 5 =: 4ba. 4bTm. ; 4ba. 4ban. 

Irm. lOqr., Ans. 
(3.) 10 X 8 + 6 = 86; 86 X 21 J + 8 == 1857 ; 1857 X 

14 = 259981bs. 
(4.) 25998 -i- 14 = 1857 ; 1857 -f- 21 J = 86 pigs 8 stone; 

86 -7- 8 S5SS 10 fother 6p. ; 10 fother 6 pigs 8 stone, Ads. 
(5.) 56 X 12 X 0.23 = $154.56, Ans. 
(6.) $22.00 -r 200 = $0.11, Ans. 
(7.) 302 X 8 X 0.30 = $724.80, Ans. 
(8.) $4.00 -7- 100 = $0.04; 50.24 4- .04 = 1256 pounds. 
(9.) 12 X 12 X 12 X « 0.045 = $ 77.76. 
(10.) 56 X 2 =9c= 1121b. ; 112 X 0.20 = $22.40; 1961b. 4- 2 

= 981b. ; 98 X 0.05 =- $4.90; $22.40 — $4.90 = 

$17.50, Ans. 

MISCELLANEOUS EXAMPLES IN REDUCTION. 

(Page 109.) 

(1.) 57 X 20 + 15 = 1155s.; 1155 X 12 = 13860d.; 13860 

X 2 = 27720 half-pence, Ans. 
(2.) 59 X 12 = 708oz. ; 708 X 20 + 13 = 14173pwt. ; 

14173 X 24 + 15 = 340167gr., Ans. 
(3.) 340167 -^ 24 = 14173pwt. 15 gr. ; 14173 -f- 20 = 708oz. 

13pwt. ; 708 -T- 12 = 591b. ; 591b. 13pwt. 15gr., Ans. 
(4.) 761 X 4 = 3044qr. ; 3044 -^ 5 = 608E.E. 4qr., Ans. 
(5.) 61 X 3 = 183qr. ; 183 -^ 4 = 45yd. 3qr., Ans. 
(6.) 63 X 4 = 252qt. ; 252 X 2 = 504pt. ; 504 -^ 3 = 168 

bottles, Ans. 
(7.) 2ft. 8m. = 32in. ; 15 X 8 X 40 X 16i X 12 = 950400in.; 

950400 4- 32 = 29700 times, Ans. 
(8.) 2oz. 12pwt. = 52pwt.; 51b. 2ozr 8pwt. = 1248pwt.; 1248 

-r 52 = 24 spoons, Ans. 
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(9.) 14ft. 9in. = 177in.; 436 X « X 40 X l^ X 12 = 276- 

24960in. ; 27624960 -^ 177 = 156073^ times, Ans. 
(10.) 123 X 78 X 4 = 38376 ears; 38376 -f- 8 = 4797qt. ; 

4797qt. -f. 8 = 699pk. 5qt. ; 599pk. -5- 4 = 149bu. 3pk. 

5qt., Ans. 
(11.) 5yd. 2qr. 3na. = 91na.; 182 X 4 X 4 = 2912na.; 2912 

-7- 91 = 32 suits, Ans. 
(12.) 5pwt. lOgr. = 130gr. ; 31b. loz. 2pwt. 2gr. = 17810gr. ; 

17810 -r- 130 = 137 rings, Ans. 
(13.) 18in. -T- 3 = 6in. ; 6in. X 4 == 24in. ; 56ft. X 60 = 

3360ft. ; 3360 X 144 = 483840in. ; 483840 -h 24 = 

20160 shingles, Ans. 
(14.) 56 X 25 X 2 = 2800sq. ft. ; 2800 X 6 = 16800 shin- 
gles, Ans. 
(15.) 22m. 3fiir. 17rd. c= 7177rd. ; 25000 X 320 = 8000000rd. ; 

8000000 -i- 7177 = 1114^ff f da., Ans. 
(16.) 71b, lOoz. = 122oz. ; lOcwt. 3qr. 161b. = 10911b. ; 1091. 

X 16 = 174560Z. ; 17456 -f- 122 = 143^ weeks, Ans. 
(17.) 7 X 63 = 441gal. ; 441 X 4 = 1764qt. ; 1764 X 0.09 

= $ 158.76, Ans. 
(18.) 15 X 54 = 810gal. ; 810 X 4 = 3240qt. ; 3240 X 2 = 

6480pt. ; 6480 X 0.08 = $ 194.40, Ans. 
(19.) 73 X 32 = 2336qt. ; 2336 X 0.02 = $ 46.72, Ans. 
(20.) 29 X 57 = 1653yd. ; 1653 X 0.15 = $ 247.95, Ans. 
(21.) 120 X 4J X 4 = 2160 cubic feet ; $ 4.00 -^ 128 = 

$ 0.03125 ; 0.03125 X 2160 = $ 67.50, Ans. 
(22.) 33 X 18 = 594sq. ft. ; 594 -^ 9 = 66sq. yd. ; $ 0.20 x 

66 = $ 13.20, Ans. 
(23.) 20 X 25 = 500 pHls ; 6 + 5 + 4 = 15gr.; 500x15 = 

7500gr., Ans. 
(24.) 87 X 63 = 5481gal. ; 5481 X 0.33 = $ 1808.73, Ans. 
(25.) 128ft. -4- 2 = 64ft. ; 64 X 880 = 56320oz. ; 128 X 480 

= 61440oz.; 56320oz. + 61440oz. = 117760oz. ; 117- 

760 -7- 16 ==: 73601b., Ans. 
4 
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(26.) 24 X 0.43 = $ 10,32 ; $ 1548.00 -^ 10.32 = $ 150.00, 

Ans. 
(27.) From 1837 to 1857 there are 5 leap years, viz., 1840, 

1844, 1848, 1852, and 1856. Therefore, $ 10.00 X 5 

—I $ 50.00 ; $ 200.00 — 8 50.00 = $ 150.00, Ans. 
(28.) 1,000,000 X 25^ = 25,800,000gr. ; 25,800,000 -^ 7000 

= 3685^1b., Ans. 
(29.) 188 X 0.50 = $ 94.00 ; 188gal. -^ 2 = 94gal. ; 94 X 

231 = 21714 ; 21714 -5- 282 = 77gal. ; 77 X 4 = 

308qt. ; 308 X 0.12J = $ 38.50 ; 94 x 4 = 376qt. ; 

376 X 0.14 = $ 52.64 ; $ 52.64 + $ 38.50 == $ 91.14 ; 

$ 94.00 — $ 91.14 = $ 2.86, Ans. 



ADDITION OF COMPOUND NUMBERS. 
(Art. 145, p. 112.) 

2. 324T. 15cwt. 2qr. 151b. 12oz. 9dr. 

3. 233owt. Iqr. 61b. 4oz. 5dr. 

4. 2091b, 7oz. 15pwt. 8gr. 

5. 3851b. 7oz. 5pwt. lOgr. 

6. 183fb 6g 35 IB 19gr. 

7. 246fb 105 35 29 2gr. 

8. 195deg. 55m. 5ftir. 24rd. 1ft. lin. 

9. 317m. 3fdr. 18rd. 4jd 2ft. 3in. 

10. 229yd. 3qr. 3na. IJin. 

11. 2513E.E. 3qr. 2na. Oin. 

12. 2038A. IK 13p. 2ft. 95m. 

13. 317A. OR. 24p. 13|ft. 

14. 160m. Oftir. Ich. Ip. 121. 

15. 194m. 6ftir. 9ch. Op. 121. 

16. 335T. 23ft. 1173m. 

17. 378C. 96ft. 1460in. 

18. 354ta. Obhd. 30gal. Iqt 

19. 286hlid. 42gal. Iqt Ipt 

20. 784hlid. 24gal. 2qt. Opt. 
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21. 298bu. Opk. 4qt. Ipt. 

22. 128bu. 2pk. 7qt. 

23. 227y. 7m. leTda. 21h. 28min. 2sec. 

24. 240w. Ida. 23h. 33min. 8sec. 

25. 5S. 10° 35' 16". 

26. lis. 2° 22' 42". 

27. 20£. 17s. lOd. 

28. 51b. 9oz. 4pwt. 20gr. 

29. 7ib log 35 19 4gr. 

30. 117cwt. Iqr. 221b. 

31. 175yd. 2qr. 2na. 

32. 1060m. 5flir. 16rd. 5yd. 1ft. 

33. 588A. IR. 31p. 

34. 7S. 29° 33' 56". 



SUBTEACTION OF COMPOUND NUMBERS. 

(Art. 146, p. 116.) 

1. 435£. 16s. 3d. 

2. 67£. 18s. 5 jd. 

3. 435£. 15s. 94d. 

4. 51T. 18cwt. 2qr. 211b. 9oz. 8dr. 

5. 53cwt. 3qr. 201b. 14oz. 

6. 541b. 4oz. 14pwt. 19gr. 

7. 3^1b. 7oz. 14pwt. 13gr. 

8. 52ft 6g 33 IB 15gr. 

9. 5ib 55 05 19 17gr. 

I 10. 6m. 7fur. 38rd. 2ft. llin. 

11. 9deg. 4m. 5ftir. 37rd. 4yd. la 4m. 

12. 48yd. 2qr. 2na. IJin. 

13. 31E.E. 4qr. 2na. 

14. 38A. 211. 5p. 264ft. 33in. 

15. 3A. IR. 38p. 18yd. 7ft. 36in. 

16. Im. 7ftir. Ich. 2p. 231. 

17. 12m. 6fur. 8ch. Op. 241. 
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18. SOT. 37ft. 1620in. 

19. 163C. 53ft. 1289in. 

20. 68tu. Ihhd. 53gai: 3qt. 

21. 577hhd. 52gal. 

22. 17ch. 35bu. 

23. 12bu. 3pk. 4qt. 

24. 4mo. 23da. 20h. 45mm. 42sec. 

25. 28y. Imo; 15da. 21h. 48miu. 5seo. 

26. 9S. 2° 56' 52". 

27. 2S. 27° 21' 54". 

28. 67A. Ord. 38p. 265ift. 

29. 99£. 16s. 5Jd. 

30. 24956m. 7fiir. 22rd. 15ft. Oin. 

31. 40. 50ft. 

32. 11yd. Iqr. 3na. 

33. 33owt. 2q. 201b. 

34. 54gal. Oqt. Ipt 

35. 6A. 2R. 32p. 

36. 12° ir 27". 

37. 86bu. ipk. Oqt. Ipt. 

38. IT. 19ft. 141 Sin. 



MULTIPLICATION OF COMPOUND NUMBERS. 

(Abt. 147, p. 119.) 

2. 19£. 10s. 4d. 

3. 557T. 19cwt. Iqr. 111b. 15oz. 7dr, 

4. 391b. lOoz. 13pwt. 3gr. 

5. 2611b. lloz. Opwt. Ogr. • 

6. 427ib 105 05 29 14gr. 

7. 858deg. 44m. 4fur. 6rd. 7ft. Oin. 
^ 8. 215m. 7ftir. 9ch. 3p. 11. 

9. 181A. 3R. lip. 6yd. 4ft. 41in. 
I 10. 57yd. 2qr. 3na. 

I » 11. 123tu. 3hhd. 36gal. 3qt. 

12. 209hlid. 55gal. 3qt. Opt. 1^. 
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13. 118bu. Ipk. 5qt. 

14. llOy. 343d. 3h. 41m. 12sec. 

15. 149deg. 9m. 5%r. 13rd. 3yd. Ifl. 

16. 214A. 3R. 12p. 

17. 3d. 16h. 54m. 

18. 29bu. Op. Oqt. 

(Akt. 148, p. 121.) 

2. 56T. 14cwt. 3qr. 151b. 

3. 5£. 4s. 3d. 

4. 10£. 8s. 3d. 

5. 12£. 13s. Od. 

6. 1290£. 4s. Od. 

7. 321b. 9oz. 15pwt. 

8. 746m. 5fur. 

9. 15° 0' 0". 

10. 1275A. 2R. 16p. 22yd. 8ft. 32in. 

11. 2y. 68d. 19h, 54m. 

(Akt. 149. p. 122.) • 

2. 891ihd. 52gal. 3qt. Ipt. 

3. 179bu. 3pk. 5qt. Opt. Igi. 

4. 275ch. 19bu. 2pk. 

5. 23£. lis. 5jd. 

6. 3419A. 2R. 23p. 

7. 3375yd. 3qr. Ina. Ojin. 

8. 441ihd. 52gal. 2qt. Ipt. 

9. 6357m. 5fur. 14rd. ll^ft. 

10. 175gal. 2qt. Opt. 

11. 15T. 38ft. 1074m. 

12. 1320. 2ft. 

4* 
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DIVISION OF COMPOUND NUMBERS. 

(Art. 150, p. 123.) 

2. 2£. 8s. 9id. 

3. 61T. 19cwt. 3qr. 171b. 15oz. 15dr. 

4. 71b. lloz. 14pwt. 15gr. 

5. 321b. 8oz. 17pwt. 12gr. 

6. 38ib log 55 29 14gr. 

7. 71deg. 38m. 2fur. 13rd. 14ft. 4in. 

8. 17m. 7fiir. 9ch. 3p. 231. 

9. 16A. 2R. 4p. 19yd. 7ft. 79in. 

10. 10yd. 3qr. 3na. 

11. 17tmi. 2hhd. 50gal. Iqt. 

12. 29hhd. Glgal. 3qt. Ipt. 3gi. 

13. 19bu. 2pk. 7qt. Ipt. 

14. 13y. 316d. 15h. 27m. 39sec. 

15. IGdeg. 39m. 3fur. 39rd. 5yd. 2ft. 

16. 23A. 3R. 19jp. 

17. 7h. 24m. 30sec; 
18 3bu. 2pk. 4qt. 

(Art. 151, p. 124.) 

2. 12cwt. 2qr. 111b. 

3. 0£. 5s. 9-|d. 

4. 0£. 98. lid. 

5. 0£. lis. 6d. 

6. 13£. 8s. 9^d. 

7. 3oz. 5pwt. 15gr. 

8. 24m. 7ftir. 4rd. 

9. 0° 15'. 

10. 39A. 3R. 17p. 30yd. 8ft. lOOin. 

11. 2d. 5h. 17m. 19sec. 

(Art. 152, p. 125.) 

2. 2hhd. 19gal Oqt. Ipt. 

3. 3bu. Ipk. 4qt. Ipt. Igi. 
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4. IGchi. 7bu. 2pk. Oqt. Opt. 

6. 0£. 8s. 3|d. 

6. 117A. SB.. 27p. 

7. 37yd. 3qr. 2na. 2m. 

8. 47gal. 3qt. Ipt. 

9. 17m. 3fur. 13rd. 14ft. 

10. 3gal. Iqt. Ipt. 

11. 37ft. 978m. 

12. 7C. 98ft. 

13. 4T. 15cwt. 2qr. 10}||lb. 

14. 19m, 3fur. 39rd. 13ft. 2|6iii. 

15. 24A. 3R. 6f gp. 

16. 9A. IR. 19p. 139|fft. 

17. 13A. OR. 27p. 3yd. Oft. 45^^111. 



PRINCIPLES AND APPLICATIONS. 

(Art. 153, p. 127.) 

(2.) (3.) 

y. mo. d. y. mo. d. 

1857 3 19 1857 5 12 

1§54 5 3 1856 9 26 

2 10 16 r~i6 

(4.) * (5.) - 

y. mo. d. y. mo. d. 

1776 6 4 1799 11 14 

1620 11 22 1732 1 22 

155 6 12 67 9 22 

(Art. 154, p. 128.) 

2. From Dec. to Feb. = 2 mo., 31 X 2 = 62 days. 

For Nov. 14d., Feb. 12d., 16 + 12 = 28 

90 days. 
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3. From July to May = lOmo., 10 X 31 = 310 days. 
For June 13 days, 13 

323 
For Sept. Id., Nov. Id., Feb. 3d., April 1, _6 

317 days. 

4. From April to May = Imo., 30 days. 
For March 28 days, May 2 days, _30 

60 days. 

5. From Dec. to April = 4mo., 4 X 31 = 124 days. 
For Nov. 27 days, April 3 days, 30 

154 
For Feb. 3 days, 3 

151 days. 

6. From Feb. to Dec. = 10 mo., 10 X 31 = 310 days. 
For Jan. 25 days, Deo. 10 days, 35 

345 
For Feb. 2 days, April 1, June 1, Sept. 1, Nov. 1, 6 > 

Ans. 339 days. 

(Art. 155, p. 129.) 

2. From April 2 to July 4 = 93 days. 
93 -r- 7 = 13 weeks, 2 days. 

2 days after Wednesday = Friday, Ans. 

3. From Jan. 1 to June 17 = 168 days. 
168 -^ 7 ;= 24 weeks. 

Tuesday, Ans. 

4. From Jan. 1 to Dec. 25 =: 358 days. 
358 -^ 7 = 51 weeks, 1 day. 

1 day before Tuesday = Monday, Ans, 
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« 

5. From Nov. 4 to Feb. 1 = 89 days. 

89 -i- 7 = 12 weeks, 5 days , therefore February will com- 
mence 5 days after Tuesday = Sunday. If Sunday be 
the 1st day, Monday will be the 2nd and 9th days. 

6. From Dec. 20 to March 1 = 72 days, it being leap year. 

90 — 72 = 18 days ; the note will therefore become 
due March 19. 91 -r- 7 = 13 weeks. As there is no re- 
mainder, and as the note was given on Thursday, it will be 
payable on Wednesday, March 19. 

NoTB. — In reckoning the interest on any note, it is not customary to 
charge interest on the day the note is paid, bat it is reckoned on the day 
it is ^ven. 



DIFFERENCE OF LATITUDE. 
(Art. 157, p. ISO.) 

2. Latitude of Quebec = 46« 48' N. 
Latitude of New Orleans = 29° bT N. 

Difference of Latitude = 16° 51', Ans. 

3. Latitude of Washington City = 38° 53' N. 
Latitude of Cape Horn = 55° 58' S. 

Difference of Latitude = 94° 51', Ans. 

4. Latitude of Valparaiso = 33° 2' S. 
Latitude of San Francisco = 37° 48' N. 

Difference of Latitude = 70° 50', Ans. 

5. Latitude of New York City = 40° 42' N. 
Difference of Latitude N. = 17° 33' N. 

Latitude of Havana = 23° ff N., Ans. 

6. Latitude of Mobile = 30° 41' N. 
Difference of Latitude = 9° 15' 



Latitude of Philadelphia = 39° 56' N., Ans. 
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DIFFERENCE OF LONGITUDE. 
(Abt. 159. p. 131.) 

2. Lon^tude of Washington City = 77*» 16' W. 
Longitude of.Paris == 2° 20' E, 

Difference of Longitude =: 79° 36', Ans. 

3. Longitude of Cape Flattery = 124° 43' W. 
Longitude of St. Croix River = 67° 2' W. 

Difference of Longitude = 57° 41', Ans. 

4. Longitude of Sacramento City = 120° 0' W. 
Longitude of Raleigh = 78° 48' W. 

Difference of Longitude = 41° 12', Ans. 

5. Longitude of Fort Leavenworth = 94° 44' W. 
Longitude of Hartford, Ct. = 72° 40' W. 

Difference of Longitude = 22° 4', Ans. 

6. Longitude of Honolulu = 157° 52' W. 
Longitude of Canton = 113° 14' E. 



271° 6' 



360° — 271° 6' = 88° 54', Ans. 



LONGITUDE AND TIME. 



(Akt. 


160, 


P- 


132.) 


2. Longitude of Galveston 






= 14° 43' 

4 


Difference of time 






Oh. 58m. 52sec 
12h. Om. Osdc 

12h. 58m. 52sec 
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3. Longitude of Valparaiso 
Longitude of Kome 



Difference of time 

Time at Kome 

4 Longitude of Jerusalem 
Longitude of Baltimore 



Difference of time 
Time at Jerusalem 

Time at Baltimore 



(Art. 161 5 p. 188.) 

(2.) 29m. -T- 4 = 7° 15' (3.) 2h. X 15 = 30* 

36sec. -^4 = 0° 9' 20m. -r- 4= 5 





= 71° 


37' W. 




— 20° 


30' R 




•92° 


T 
4 




6h. 8m. 


28sec. 




llh. 15m. 


Os. A. M. 


=r 


5h. 23m. 


28s. P. M. 




= 85° 


32' E. 




= 76° 


37' W. 




112° 


9' 
4 




= 71i. 28m. 


36sec. 


= 9h. 


Om. Os. 


A. m; 


7L 


28m. 36s. 


A. M. 


= Ih. 81m. 24s. 


A. M., Ans 



o 



70 24' 40sec. -^ 4 = 0° 10' 

35°l6' 

(4.) Ih. X 15 = 15° 0' (5.) 53m. -^ 4 = 13° 15' 

20sec. -^ 4 = 0° 5' 30sec. 4-4=0° 7' 30' 





15° 


5' 




75° 


W 




90° 


15' W. 


(6.) Ih. 


X 15 = 16° 


C 


37m. 


-^ 4= 9° 


15' 


12sec. 


-h 4= 0° 


3' 




Take 24° 


18r 




From 93° 


5' 



13° 22' 30" 



(7.) 7h. X 15 = 105° 0' 

15m. -r- 4= 3° 45' 

40sec.-7- 4 = 0° 10 ' 

108° 55' 
30° 0' 
68° 47' West. 78° 55' West. 
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(8.) 4h. X 15 = 60O (y 

44in. -T- 4 = 11° (y 

. 32seo. -?: 4 = 0° 8' 

7P8' 



MISCELLANEOUS EXAMPLES. 

(Page 134.) 

(1.) 57 650 000 (2.) 755 — 125 = 630 ; 630 -4- 2 = 315 ; 

263 517 496 315 -f 48 = 363 bushels in the second; 

626 400 000 315 — 48 == 267 bushels in the third. 

100 000 000 (3.) 30 X 3 = 90 miles A travels. He has 

1 445 000 therefore travelled round the island three 

1 500 000 times. 30x5 = 150; 150^-30 = 5; 

33)1050 512 496 B has travelled round the island five 

31 833 712^ times. A and B are therefore together. 

(4.) $1750x2 = $3500; $103 x 19 = $1957; $3500 + 

$1957 + $113 = $5570, Ans. 
(5.) 960 -S- 2 = 480; 480 -5- 12 = 40 ; 40 -f- 2 = 20 bushels 
each for those who left; 480 4- 8 = 60 ; 00 -r- 2 = 30; 
30 -f- 20 = 50 bushels for each who remained. 
(6.) 652.00 -r- .50 = 1304 sheep, Ans. 
(7.) 27 X 18 = 486sq. ft. ; 486 -r- 9 = 54yd. ; 54 X 2.25 

= $ 121.50, Ans. 
(8.) 365 X 2i = 912Jh.; 912jh. X 20 = 18250h. in 20 
years; 18250 -f- 12 = 1520da. lOh. = 4y. 60da. lO^-h., 
Ans. 
(9.) 7C. 76ft. 1671in. + 16C. 28ft. 56in. +29C. 127ft. 1000m. 
+ 29C. 10ft. 1216in. = 820. 115ft. 487in. ; 82C. 115ft. 
487in. — 450. 96ft. Oin. = 370. 19ft. 487in., Ans. 
(10.) 42° 21' + 1° 15' = 43*^ 36' ; 43° 36' — 10° 40' = 32° 

56', Ans. 
(11.) 20001b. X 2 = 40001b. ; 4000 4- 54 = 74^^ cubic feet, 

Ans. 
(13.) $ 295,300,000 -5- 250,000 = $ 1181.20 ; $ 295,300,000 -f- 
4 = $ 73,825,000, Ans. 
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(14.) 216 X 1728 = 373248in.; 373248 -r 231 = 1615? |gal. ; 
1615f| -J- 63 = 25hhd. 40f ^gal., Ans. 

(15.) Ans. 11th day of May; 131st day of the year. 

(16.) 18T. 17cwt. 3qr. 201b. = 377951b. ; 37795 X 0.04 — 
$ 1511.80 ; 4T. 6cwt. Iqr. 141b. = 86391b. ; 8639 X 
0.05 = $ 431.95 ; 7T. Icwt. 3qr. 101b. = 141851b. ; 
14185 X 0.06 = $ 851.10 -, 86391b. + 141851b. = 
228241b.; 377951b. - 228241b. = 149711b.; 149711b. -5- 
4 = 3742|lb. ; 3742| X O46 = $ 224.56J ; 149711b. 
— 3742|iS. = H:228ilb. ; 11228 Jib. -f- 2 = 5614jlb. ; 
5614J X 0.10 = $ 561.414 ; 5614J x 0.12 = 
$ 673.69i ; $ 673.69J -7-2 = 8 336.84| ; $ 431.95 -|- 
$ 851.10 + $ 224.561 + $ 561.41^ + $ 336.84| = 
$ 2405.87i ; $ 2405.87^ - $ 1511.80 = $ 894.07J, .Aais. 

(17.) 8m. 7fiir. 29rd. 15ft. + 5m. 0fur. lOrd. 1 Jft. = 9m. ; 9m. 
X 6j^ = 58}m., the distance both travel each day; 
2691 -7- 58 J =5 46da., the number of days they travel 
before they meet. 46 days from the 1st of January, omit- 
ting 8 Sabbaths, as in duty bound, will be February 23d, 
1857, at 2h. 30min. P. M. Swift will have travelled 
1186m. 4ftir. 22rd. 13ft. 6in. ; and Fleet 1504m. 3fur. 
17rd. 3ft. As January begins on Thursday, the 23d of 
February will be on Monday, Ans. 



EXAMPLES BY ANALYSIS. 

(Page 136.) 

(1.) % 8.75 -^ 7 = $ 1.25 ; $ 1.25 X 20 = $ 25.00, Ans. 
(2.) $ 85:00 -7- 5 = $ 17.00 ; $ 17.00 X 17 = $289.00, Ans. 
(3.) % 0.75 -7- 3 = $ 0.25 ; $ 0.25 X 37 = $ 9.25, Ans. 
(4.) 1 1.92 -^ 4 = $ 0.48 ; $ 0.48 X 37 = $ 17.76, Ans. 
(5.) % 1.08 -h 12 = $ 0.09 ; $ 0.09 X 25 = $ 2.25, Ans. 
(6.) $ 63.00 -^ 9 = $ 7.00 ; $7.00 X 27 = $ 189.00, Ans. 
(7.) 20m. -^ 5 = 4m. ; 28 -5- 4 == 7h., Ans. 
(8.) 49 crackers -H 7 = 7 crackers ; 7 crackers X 1^ = 133 
crackers, Ans. 

5 
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(9.) $20-h5 = $4; 40 X 4 = $ 160.00, Ans. 
(10.) $ 0.36 -f- 3 == $ 0.12 ; $ 0.12 X 37 == $ 4.44, Ans. 
(11.) $ 0.72 -^ 9 = $ 0.08 ; $ 0.08 X 37 = $ 2.96, Ans. 
(12.) 2£. 17s. 5d. -J- 52 = 0£. Is. IJd; 0£. Is. IJd. X 76 = 

4£. 3s. lid., Ans. . 
(13.) 4£. 3s. lid. -h 76 = 0£. Is. IJd. ; 0£. Is. IJd. X 52 = 

2£. 17s. 5d., Ans. 
(14.) 17m. 4fur. 28rd. -j- 6 = 2m. 7fur. 18rd.; 2m. 7ftir. 18rd. 

X 100 = 293m. Ifiir., Ans. 
(15.) 41bu. 3pk. 4qt. Ipt. -^ 7 = 5bu. 3pk. 7qt. Ipt. ; 5bu. 3pk. 

7qt. Ipt. X 12 = 71bu. 3pk. 2qt.; 71bu. 3pk. 2qt. X 7 

= 502bu. 2pk. 6qt., Ans. 
(16.) 39A. 2R. 5p. 8yd. 6ft. 108in. -r- 8 = 4A. 3R. 30p. 207d.; 
• 4A. 3R. 30p. 20yd. X 9 = 44A. IR. 35p. 28yd. 6ft. 

108in.; 44A. IR. 35p. 28yd. Oft. 108in. X 8 = 355 A. 

3K 7p. 18yd. 2ft. 36in., Ans. 
(17.) 63gal. 3qt. 4- 4 = 15gal. 8qt. Ipt. 2gi. ; 15gal. 3qt. Ipt. 

2gi. X 37 = 589gal. 2qt. Ipt. 2gi., Ans. 
(18.) 5yd. 3qr. Ina. -r- 4 = 1yd. Iqr. 3Jna. ; 1yd. Iqr. SJna. X 

36 = 52yd. Iqr. Ina., Ans. 
(19.) IIT. 3cwt. 2qr. 4- 4 = 2T. 15cwt. 3qr. 121b. 8oz. ; 2T. 

15cwt. 3qr. 121b. 8oz. X 23 = 64T. 5cwt. Oqr. 121b. 8oz., 

Ans. 
(20.) 286da. 4h. 33min. X 12 = 3434da. 6h. 36min., the time 

one man would dig it ; 8434da. 6h. 36min. -^ 72 = 47da. 

16h. 45min. 30sec., time 72 men would dig it, Ans. 
(21.) 27yd. Iqr. -^ 21 = 1yd. Iqr. Ona. If in; 1yd. Iqr. Ona. 

If in. X 11 = 14yd. Iqr. Ona. Ofin., Ans. 
(22.) 174m. Ofur. 26rd. -^ 7 = 24m. 6ftu:. 38rd. ; 24m. 6ftir. 

38rd. X 10 = 248m. 5ftir. 20rd., Ans. 
(23.) 4 X 60 = 240 pair ; $ 192.00 -h 240 = $0.80 ; $192.00 

-7- 4 = $ 48.00 ; $ 48.00 X 25 = $ 1200.00, Ans. 
(24.) 3A. 2R. 20p. -^ 4 = OA. 3R. 25p., cost of one hogshead ; 

OA. 3R. 25p. X 30 =27 A. OR. 30p., Ans. 
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(25.) 20deg. 49m. 5fur. 35rd. 57d. Oft. 3iii. -J- 9 = 2deg. 6m. 
7ftir. 6rd. 4yd. 1ft. llin. 

20deg. 49m. 5ftir. 35rd. 5yd. Oft. 3iii. 
-^ 10^ 

207deg. 12^m. 2fdr. 39rd. Jyd. 2ft. 6in. 
^yd. = 1ft. 6in. 

207deg. 12|m. 2far. 39rd. 1yd. 1ft. Oin. 
f m. = 6ftir. 26rd. 3yd. 2ft. Oin. 













FACTORING. 






(Page 


111.) 




(2.) 


(3.) 


(4.) 


(5.) 


8)105 


2)220 


2)936 


3)1953 


■ 5)35 


2)110 


. 2)468 


3)651 


7)7 


11)55 


2)234 


7)217 


1 


5)5 


8)117 


31)31 


Ans. 3, 5, 7. 


1 


3)39 


1 


Ann 


. 2, 5, 11. 


18)13 


Ans. 3, 7, 31. 




X 

Ans. 2, 3, 13. 




(6.) 


(7.) 




(8.) 


2)12462 


11)19987 


3)225 


3)435 2)540 


3)6231 


23)1817 


3)75 


5)145 2)270 


31)2077 


79)79 


5)25 


29 3)135 


67)67 


1 


5)5 


3)45 


1 Ans. 11, 23, 79 


1 


3)15 


Ans. 2, 3, 31, 67. 




Ans. 3, 5. 


5)5 
1 
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(9.) 2;960 


2)156?^ 




2)5824 


2A^ 


s 


!754 




2)2912 


2 ±40 


:?.-5« 




2)1456 


2,120 


2)196 




2)728 


2.60 




2C« 




2)364 


2; 30 




T;49 




2)182 


3jl5 




T)7 




7)91 


5)5 




1 




13)13 


1 


An. 2. 




1 


aO.) 2)2^40 


2)11934 




3)12987 


3)14859 


2)1170 


3)5967 




3)4329 


3)4953 


3)585 


3)19;^ 




3)1443 


13)1651 


3)ld5 


3)663 




13)481 


127)127 


5)65 


13)221 




37)37 


1 


13)13 


17)17 




1 




1 


1 




Ana. 3, 


3,13. 




(11.) 3)105 










5)35 










7)7 










1 


Ans. 3, 


5,7. 



DIVISORS OR MEASURES. 

(Art. 194, p. 145.) 

(2.) 72 = 2X2X2X3X3. 

r 1, 2, 4, 8 =2X2X4. 
Divisors. J 3, 6, 12, 24 = (2 X 2 X 2) X 3. 

(9, 18, 36, 72 = (2 x 2 X 2) X (3 X 3). 

(3.) 105 = 3 X 5 X 7. 

Exponent of 3 is 1 + 1 = 2. 
Exponent of 5 is 1 + 1 = 2. 
Exponent of 7 is 1 + 1 = 2. 
2 X 2 X 2 = 8, the number of divisors. 
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4. 1764 = 2X2X3X3X7X7. 

2 (the exponent of factor 2) +1 = 3; 2 + 1 = 8; 2+1 = 
8; 3x3x8 = 27, Ans. 

5. 3528 = 2x2x2x3x3x7x7 = 

8 (the exponent of the factor 2) +1 = 4; 2 + 1 = 8; %+ 

1 = 3; 4x3x3 = 36, Ans. 

6. 5880 = 2x2x2x3x5x7x7. 

3 + 1 = 4; 1 + 1=2; 1+1 = 2; 2 + 1 = 3; 4x 

2 X 2 X 3 = 48, Ans. 



COMMON DIVISORS. 

(Art. 198, p. 146.) 

2. 51 = 3 X 17. 
153 = 3 X 3 X 17. 
255 = 3x5x17. 

The prime factors which are common are 1, 3, 17. Their prod- 
ucts are foimd as in Art. 194* 

Divisors 1, 3, 17, 51 = Ans. 1, 3, 17, 51. 

3. 180 = 2 X 2 X 3 X 3 X 5. 
860 = 2X2X2X3X3X5. 
2, 2, 3, 3, 5, are common. Hence, 

1, 2, 4, 

3, 6, 12 = (2x2) X 3. 
5, 10, 20 = (2 X 2) X 5. 
9, 18, 36 = (2 X 2) X (3 X 3). 
15, 30, 60 = (2 X 2) X (3 X 5). 
45, 90, 180 = (2 X 2) X (3 X 3 X 5). 
Ans. 1, 2, 3, 4, 5, 6, 9, 10, 12, 15, 18, 20, 30, 36, 45, 

[60, 90, 180. 

4. 2025 = 3x3x3x3x5x5. 

6075 = 3x3x3x3x3x5x5. 
8100 = 2x2x3x3x3x3x5x5. 
The factors 3x3x3x3x5x5 are common. 
The exponent of 3 is 4 + 1 = 5 ; the exponent of 5 is 2 + 
1 = 3; and 5 X 3 = 15, Ans. 

5* 
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5. 4500 = 2X2X3X3X5X5X5. 

9000 = 2X2X2X3X3X5X5X5. 
The common prime fiictois are2x2x3x3x5x5X5. 
Their exponents are 2 -f 1 = 3 ; 24-1 = 3; 3 -{- 1 == 4 ; and 
3 X 3 X 4 = 36, Ana. 



(Abt. 2M, p. 148.) 

THE GREATEST COMMON DIVISOB OB MEASURE. 



2. 


56 


6. 35 


10. 


15 


3. 


32 


7. 1 11. 


78 


4. 


57 


8. 1 


12. 


4 acre lots. 


5. 


1 


9. 12 


13. 


6 boahela. 




UEAST COMMON MDIOIPLK 






(Abt. 203, p. 151.) 




(2.) 3 


13 37 91 (3.) 3)9- 14 


30 35 47 




5)3 14 


10 35 47 


3X37X91=10101. 2)3 14 


2 7 47 








7)3 7 


1 7 47 



3 1 1 1 47 
47 X3X 7X2X5X3 = 29610, Ans. 



(4.) » 10 18 20 I 24 

3 6 
3 X 5 X 24 = 360, Ans. 

(6.) 20 36 48 I 50 

|2 18 I 24 



(5.) 14 10 38 I 57 

14 It 
14 X 57 = 798, Ans. 

(7.) U ^ 35 45 I 100 

7 • 9 



3 X 24 X 50 = 3600, Ans. 7 X 9 X 100 = 6300, Ans. 

(8. ) 100 im 300 400 I 575 

12 I 16 

3 
3 X 16 X 575 = 27600, Ans. 
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(9.) I ^ 3 ^ 5 6 8 | 9 

5 X 8 X 9 = 360; 2520 -5- 360 = 7, Ans. 
(10.) U U 36 20 48 I 126 









^ 10 8 
5 


. 5x 


8x: 


126 


==5040, Ans. 


(11.) ^ 10 


12 




(12.) 50 40 75 


5 






% 8 


6 X 12 = 60qt., 


Ans. 




8 x 75 — 600, Ans. 


MTRCKLLANEOTTR EXAMPLES. 




(Page 


152.) 


(1.) 7)6174 






(2.) 5)5775 


7)882 






5)1155 


7)126 






7)231 


2)18 






3)33 


3)9 






11)11 


3)3 






1 11, Ans. 


1 


An8. 


3 tirnes. 


r3.) 3)19929 






(4.) 2)2338 


7)6643 






7)1169 


13)949 






167)167 


73)73 






1 


1 








73 X 13 X 7 = 6643, 


Ans. 




2338 - 2 = 1169 ) ^^ 
2338 -J. 7= 334) 
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(5.) 5)17385 







3)3477 






19)1159 






61)61 






1 






Ans. 3, 5, 19, 61. 


(6.) 


2)3000 


5X5X5X3X2X2 = 1500^ 
5X5X5X2X2X2 = 1000 [. Bins 




'3)1500 




5)500 


5X5X5X3X2 — 750 J 




2)100 


1, 2, 3 = Bags. 




2)50 


Aub. 




5)25 






5)5 






1 




(7.) 


136)152(1 


152 H- 8 = 19 classes of ladies. 




136 


136 -h 8 ^ 17 classes of gentlemen. 




16)136(8 AnH. 




128 






8)16(2 






16 



8. The velooitj of the hands of a clock is as the times in which 

they perform one revolution. The second-hand performs 
a revolution in 60 seconds, the minute-hand in 3600 
seconds, and the hour-hand in 43200 seconds. 

6 0)43200 3600 60 

60 ) 720 60 1 

12 11 

60 X 60 X 12 = 43200 seconds = 12 hours, Ans. 

9. Greatest common divisor of 348, 372, 444, 492 = 12 ; 

348 -^ 12 = 29 rails ; 372 -i- 12 = 31 rails ; 444 -h 
12 = 37 rails; 492 -^ 12 = 41 rails; 29 + 31 + 37 + 
41 = 138 rails ; 138 X 5 = 690 rails ; 12ft. + 9in. = 
12ft. 9in., length of each rail, Ans. 
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10. 3A. 2R. Ip. = 661p. ; 5 A. 3R. 15p. == 935p. ; 8A. OR. 
29p. = 1309p.; 12 A. 3R. 17p. = 2067p. ; - 15 A. OR. 
31p. = 2431p.; 1309 -^ 187 =? 7 ; 2057-187 = 11; 
187p. is therefore the common divisor, and each field 
will contain 187p. = lA. OR. 27p., Ans. 

561)935(1 
561 

374)561(1 
374 

187)374(2. 
374 

(11.) 2772 = 2X2X3X3X7X11 
12= 2x2x3 

12 X 3= 36) 

12 x 7 = 84 V Ans. 

12 X 11 == 132 ) 

(12.) 3 + 1 = 4; 5 + 1 = 6; 74-1=8 

2 )4 6 8 

2 )2 3 4 

13 2 
2 X 2 X 3 X 2 = 24 ; 24 —1 = 23 days, Ans. 



COMMON FRACTIONS. 

REDUCTION. 









(Abt. 220, p. 156.) 








2. 


h 


5, 


A 


8. • f 


11. 


a 


3. 


* 


6. 


^ 


9- Iff 


12. 


40 8 
F09 


4. 


? 




iVa 


10. tViV 


13. 


T*^ 






(Art. 221, p. 157.) 






2. 


11 ih 


5. sm 


8. 




125 


3. 


14ll5 


6. lllj 


9. 




1 


4. 




7}? 


7. 


91f| 









8 






EBY 


TO 










(Abt. 222, p. 157.) 




8. 


9^ 


7. 


A^a. 


10. H*^ 


18. 


i 


4. 


nF 


8. 


ff 


11. a^/^aJ- 


14. 


W 


5. 


^^^ 


9. 


^^t 


12. ^mo- 


15. 


^|JL 


6. 


¥ 













(Art. 2285 p. 158.) 

2 5 7 11 — 212- — ?^ Aim 
•^- 3 ^6^8^^ 12 ""1728 ""864' 

11 3 1 _il Ana 
^* 7 '^ 15^5^1$ ""525' 
5 3 



, ^ 5 3 11 165 . 
^- ?X$X8Xl3 = 1456'^^- 



b 6 1 ^ 108 ^ ^ . 
6. nXjXjX i-=l4=^A'^- 



10 



7 7 127 57 100 

7. 3^Xl5SX5^^XlOO = j3-X-g-X|^X-Y- = 

1 
506730 



[■ 



88 



= 5758|f , Ans. 



1 1 

„ 3 ^ 11 11 . 

1 8 

• hX^jS-^SI^ 1 31 



4 9 17 4 I5f 1$ 4 , . 

10. 9Xi7Xi8X3?=^Xj^Xj^X-5- = 5gal.,An«. 

,, 1 ^ 3 1 . 

11. ^X3Xj=8.AiiB. 
2 
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__ 4 9 U ,U U 108 .-_, . 



$ 



COMMON DENOMmATOBa 

(Abt. 226, p. 160.) 



2. fi, $S. ?3. n- 

3- ^^% i'^, mt i%»o. 

4 12 18 32 lb 
^* 84» 84» Bl» l»4' 

5. if. U, II. If 

"• §ff8> ^^> ial» fSI- 

'• i8» I8» t8> l(F' 

"• Il3» 693* 693J sis' 

9- m. 1^8. T^ff. tl§- 
10. T^»8, A%, T^^j, ill. 

11- li> H> If. ii- 
12. f?i. iti. fit. A^. 

13. m> m> i§*. ^• 

14. lis. m> iU' i^o- 

15. 41. w. w. w- 



16. A»o. I'/o. }2S. 

17. g|«. |§8. |§8. 

18. iWi. iWr. A'o«r. 

19. lit. iSf . W^ 

20. Hih mh ^i- 

21. fSJ«* i^^, WoV- 

22. ii. 11, ij, W-. 

23. iWe. t¥A. ffil- 

24. fi, -21, A. V^ 

25. }J8, H5, Wo"^. 

26. ifitjf, AW*. //o%. 

r 8 8 J.p 7, 

Lr4 0T4» rioif 

2T. fVV4W^^, ^W3%%> 

[t7^8*4*^V5\2- 



ADDITION OF COMMON FRACTIONS. 

(Art. 228, p. 162.) 



3. 


3}?. 


11. 


1, 


18. 


nw 


4. 


2i^ 


12. 


H%- 


19. 


ISfii. 


5. 


1*?. 


IS. 


ii'A. 


20. 


45^ iB- 


a 


IW 


14. 


6j*f. 


21. 


40^. 


7. 


2tM. 


15. 


m- 


22. 


1068IJ. 


8. 


2tf. 


16. 


H- 


23. 


12fiJ. 


9. 


2*|. 


17, 


17A. 


24. 


13fi. 


10. 


2i|S. 
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SUBTRACTION OP COMMON FRACTIONS 



(Art. 230, p. 185.) 



8. 




/t- 


11. 


A- 


19 




J?5. 


4. 




A- 


12. 


fVVs- 


20. 




1%"^' 


5. 




hh 


13. 


2»S?0- 


21. 




A- 


6. 




A- 


14. 


j; 


22. 




A- 


7. 




/« 


15. 


u- 


23. 




1/9. 


8, 




ir*- 


16. 


m- 


24. 




l«- 


9. 




4- 


17. 


m- 


25. 




A- 


10. 




a-i. 


18. 


a'A- 












(Art 


. 231» p. 166.) 






2. 




26|. 


6. 


15ii?. 


10. 




77^j. 


3. 




111. 


7. 


16^. 


11. 


680H. 


4. 


670 ,V 


8. 


5f 


12. 




30J. 


5. 


868^1. 


9. 


18f. 


13. 




siA- 






(Ari 


'. 232, p. 167.) 








(2.) 




(3.) 


(4.) 




18g = 


= 18?J 


73| : 


= 73|§ 67i 


= 67§ 




9| = 


= m 


16}| = 


= 16^8 16i 


= 16| 






8j|, Ans. 


56|g, Ans. 


50§, Ans. 




(5.) 




(6.) 


(T.) 




29f|: 


= 29t?? 


144| 


= 144|f 17111 = 


= I71jn 




m 


= ISt'^ 


mi 


- ^i 91i''o = 


= 9lil8 






14x'';\, 


Ann. 


44|J, Ans. 


79 J?, 


Ans. 




(8.) 




(9.) 


(10.) 




101? 


= 101|J 


165 J: 


= 165A mi 


= 77f 18 




93t 


- 93p 




98J: 


= 98H 


19i» 


= 19f f 8 





8^g, Aug. 



66|, Ans. 



57§;$, Ans. 



} 
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(11.) (12.)' (13.) 

84f 3 = 84J5I . mm = 67V,W3 17i?? = HaVA^A 
15« = 1^M|_ 18311 =183t|5||_ 8f^= 8ig6g38 
692«32^, Ans. 487iiiJS, Ans. Ans. 8305jjj 



14. 63— 7i\ = 55^ygal., Ans. 

15. 30 — Sj^g == 24i&j days, Ans. 

16 171 + 28/2 = 46^^ ; 144 - 46/^ = 97 J| lb, Ans. 

17. 34 — 97 = 24 Jyd., Ans. 

18. 40Xi^=4[?; 40x ft=7A; 4}? + 7A = 11{|^, 

40 — llJl? =28i|7 miles, Ans. 

19. j; of B, square yard = ^ of 9 feet = 2^ square feet. 1 yard 

= 3 feet ; ^ of 3 feet = 6 inches. 6 inches squared = 
36 square inches = J of a square foot. 2^ feet — I foot 
= 2 square feet, Ans. 



MISCELLANEOUS EXAMPLES IN ADDITION AND SUBTRACTION 

OF FRACTIONS. 

(Page 168.) 
1. 2, i, 5 = 1, I, i; 6 + 4 + 7 = 17; 17 -r- 8 = 2^, Ans. 

2. l + i + * + l = li + if + /4- + i2 = ^^^^lt^^^^= 

II = $2/y, Ans. 

3. 20^7^, 19J, 22iig=20ag, 19.|8, 229^0 ; 20|g + 19t8 + 22/^ 

= 62g J miles, Ans. 

4. 6^, 19|, 32 = 6|S, 19J§., 3JJ ; 6^8 + 19ig + 3jS = 

SOg^y tons, Ans. 

f> 1 1 3 5- 3_L.5 ^'1 8, .16. .8 7 

Ans. 

= jV = 1; 1-*; |-| = i, Ans. 

7. 111,9^ = 111, 9|; 11| + 9| = 21|; 31i, 2H = 31|, 
21^ ; 31| — 21| = lOj yards, Ans. 
6 






62 KEY TO 

8. 4?, 11, 26a = 4 A. 11' 26/j ; 4,^ + H + 26/t =41|| ; 

84i - 41|| = 42||, + 8f = 46ii ; 46^^ - 13^ = 
4Sm - 13Hf = 32|?| ; 32§f | + 3J = 32§f | + 
3|^| = 35|f ^ gallons, Ans. 

9. 19f, 36J, 83| = 194|, 36^, SSjf = 19i| + 36/^ + 

33|J = 89Ji ; 89i} - Tig = 89J} — Tljft = 18j 
yards, Ans. 

MULTIPLICATION OF COMMON FRACTIONS. 

(Art. 235, p. 171.) 

^ ,„ 5 12 5 60 _^ . 

5. 12Xy = YX;^ = y = 8f,An8. 

2 2 12 24 

6. |xl2=^Xy = y = 3f.Aii8. 

1 
14 17_W^n_l 
^- 17 ^ 42 - W ^ jtii ~ 3"^"^ 



o 3 19 57 . 

• 7 ^ 20 == 140' ^'"• 

4 6 24 

• 5 ^ IT ~ 55' 

7 11 77 
^^•12Xl6 = l92'^'^- 

,1 8 4 82 . 
11. jjX 7 = 77- Ans. 

,„ 3 15 45 . 
12- 4X16 = 64' ^• 



,„ 16 11 1$ 11 44 . 
1^ 17X12 =T7Xfi = 5l'^- 
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7 
,.9 14 9 U 63 

14. jgXY=jgXy = -^ = 12?,Ans. 

5 

15. 13x|=yxf=y = 7f,An8. 

16. 16Xi9 = yXj9=j9=2i8,Ans. 

•4 11 4 44 

17. llx|=yx| = y = 6?,Ans. ' 

7 
-o 9 14 9 14 63 
^^•loXT = i-0XT=5- = 12t,An8. 

5 

,„ 8 19 152 ,„ 
• 9X-j- = -g- = 16f,Ans. 

1# 2 

90 1>^22_0^ $8 2 . 
llX27~MXg^ = 3,Ans. 

1 3 

2 



1 2 
_- 3 38 3 3$ 2 

22. V =— -V— - = __ Ana 

19 '^ 39 10 '^ 3J» 13' ^ 
1 13 

20 79 7 $ 7. 

* 99 X 100 — 00 X Jog — jQ^, Ans. 



64 KBZ TO 

1 

« 3 7 _ii , ,„ » :r n loo loo ,„, 

8 [Ans. 

^t). 2 X 3 X g X Y — 54 X 3 X g X Y — 24 — ^. -a^ 

27. :^ X ? = ^= $9f J. Am 



12'" 1 12 
9 37 333 



25XT=^=*^®**"^ 



28. 



29. ^XjXj = $35,Aii8. 

_, 3 „, 3 *35 105 „, . 

31. ^x8| = ^X-4-= 28'= 2'"^™- 

o« 9 ,„, 9 190 1710 ,♦ . 

32. ^ X 17ft = 10 X -jj- = ^jg- = 15A, Aim. 

„o 8 „,, 8 359 2872 „„, . 

33. g X 71t = 9 X -5- =^g^ = 63f|, Ans. 

o. 3 ^, 2 _ 3 37 $ 17 629 ^„ 

34. jX9iX3Xl7=jX J X 3 X y = -g- = 78§, 

2 [Ans. 

3 96 

q^ ^ 7 y 87^— A I H ^_?016_ 

d5. j^ X 7 X jg X »7ft — j^ >^ 1 >^ IjJ >^ II ■" 5~ ~ 

5 [403 1, Ans. 

36. 8x§ = jXg = -9- = 6|,Ans. 

37. 12x| = Yxf=y = 8t,Ans. 



grbbnlbaf's arithmetic. 65 

^^- $ >< 11 *= 22"^- 
2 

40. 35XlOt=^X^^ = ^ = 39M.An«. 

41 ?X7JX^Xlia=?v29v7 47_9541 

*!• 3 X 't X 8 X ii| = 3 X J X g X-4- =-jg^=49m, 

[Ans. 



2 



42jx9x|xl7 = ?x|x|xV^=^ = 26,B3.ABB. 

« 

4Q *vy8»sx*N^oi ^v. 83_4 37 12284 „, 
43. 7X8AX7X9i=^Xi5X7Xj = -5gg-=252y,. 

[Ads. 

ft 

(Aet. 236, p. 172.) 



(3.) 

8f 
.7 


(4.) 

3* 
17 


(5.) 

8? 
13 


fx7= ^ 

7 X 8 = 56 


iXl7— 2| 
3 X 17 = 41 


f X 13 - 5f 
8 X 13 = 104 


m 


43| 


109f 


(6.) 

13A 
37 


(7.) 

llf 

8 


(8.) 

7A 

5 


,«rX37= 26fJ 
37 X 13 = 481 


?X 8= 6f 
8 X 11 = 88 


AX 5== 2^ 
5 X 7 = 35 


507|^ 
6* 


94f 


$ 0.37x»T 



66 KBT 10 

(9.) (10.) (11.) 

6 5 9 

t7jX 6= 3i 1X5= IJ IX 9= 3| 

6 X 23 = 138 8X5 = 40 9x6 = 54 

«141i $415 ♦S^f 

(12.) (13.) (14.) 

« 6.37 J 9f 4§ 

12 11 1.75 

JXl2 = 6 |xll=~H SXl.75= 65f 

12 X 6.37 = 76.44 11 X 9 = 99 1.75 X 4 = 700 

76.50 $103^ «7.65§ 



(15.) (16.) . (17.) 

11| $10f $3 

7 9 5 



iX7=6J |X9=5| 1X5= Of 

7 X 11 = 77 9 X 10 = 90 .5x3 = 15 

$S^ $95f $15§ 



(18.) 


(19.) 


$7.62J 


$ 8.37^ 


15 


40 



iX 15= 7i JX 40= 20 

15 X 7.62 = 114.30 40 X 8.37 = 334.80 

$ 114.37i $335.00 



DIVISION OF COMMON FRACTIONS. 

(Abt. 239, p. 175.) 

7 7 17 

6. _^18 = — x^ = Y5g,Aiis. 

4_^7__4 8_32 
'•9 • 8 ""9 '^7 ""63' 
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5 _5_ 5 ^3__15 _1 
• 27 • 3-"27^5~135~9' 

lA 16 2 8 , . 

10. ^ -!- g = - =2= If , Ans. 

„ 15 . „ 15 1 16 . 

11. 22 --28=^X28 = 616' ^• 

-„ 1 __ 1 1 1 . 
lA 17-^-^7=^X27=459.^118. 



2 fill 

13. _4-128=j^X|^=9gQ,Aiis. 



64 

.. 11 , Qo_ll 1 _ 11 * 
Tf "^ 17 -^ 98 ~" l666' 

14 ,Q_14 1 _ 14 . 
^°- 23 "^ 23 ^ 19 ~43f 

16. g -f- 167 = g X jg7 = Y005, Anfl. 

1® AQ_1^ 1 _ 16 
"• 29~ 29^49" 1421' 

18. l-M5=ix^ = ~,Ar,8. 

1 97 17 

19. 27^^ = yXY = 459,Aiis. 

64 

20. 128 -5- 4 = ^ X ^ = 960, Am. 

15 1 52 



„, -o 11 98 17 1666 .,- , . 
21. 98-i-^=yXjj = -ij- = 15lA.Ans. 



68 



KEY TO 



14 19 23 437 oi . a 
22- 19-28 = TXn=li- = '^*''^- 

15 167 18 3006 „«, . 
23. 167-^=-j-Xi5=-75- = 200f.ABS. 

. ,„ 16 49 29 1421 _„,, . 
24- *9-29 = TXl6 = Tr=^^'^ 

25. 15li = ^x¥ = 225,Aiis. 
lo i 1 

o^ B6 3 12 , . 
'^- 5l-^17 = T = ^'^ 

^ 31 31 U 301 301 „,„ . 
^'' 97-^30l = l7XW = -9T='**'^^ 



28. 



29. 



5.8_5 ?_45_15 
6"^9"~6^8"~48^l6* 



11^^_11 11_121 
15 ' 11"" 15 ^ 7 ~" 105 



= 1i\jV Ajis. 



_ _ 8 14 iS V. 17 _ 68 

^"' 25"^17""25^W^175'^'^- 



16 1 16 15 240 ,-, . 
^1- 2T-^15 = 2lXT = yf = ^^*'^- 

9 ^ 9 4 36 ^ 

^2- 25^^* = 25X31 = 775'^^- 

8 164 _ _8_ _9^ _ _n_ _}^ J. 
IT "^"9 "" 11 ^ 148 ■" 1628 "" 407' 

20 
34. ll^^| = ^X^ = 20,Ans. 



1 (\Ck 7 7fiQ 

35. 2H -5- 18f = -g - X jgQ= g5o = liig. Abs. 
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^ 17 3 . osii ^^^^ 26 4940 . 

36. 17A 4- 28H = y^- X 739 = 8J29. Ana. 

37. 161A - 14f = ^ X 4 = i^ = 11,-Mr. Aim. 

38 7^4_28. 3^1_24. ^ 555_7_ 

• ll^5~55' 5^11~"55' ??^S~6~" *'-^' 

6 

100 7 
5 -3 _400 4 i»,_488 m ,, fX _ 700 

• 9 >< ^"" — 99 ' 11 -^ ^* — 77 ' 00 '^^ 4^~ 1098 

9 122 

r 350 . 
[ = 549. AnB. 

^A 6 ,, 90 7 „„ 154 90 15 1350 



17^ j^, jg^__ 15 '17 ^154 2618 

675 
1309 



r «75 . 



75222 424 22 

*i. Y~7~7' 3'^7~2l' 7 21~21'2T'^ ' 

[350; -J- 7 = $50, Ana. 

1_2 2 2_4, 1 4_7 i_7_2, 2 
3~3* 3^3~9' 3"'"9 ~9' 9~9'9'^ 

[^ = ^5 ^ X 5000 = $158|J, Ana. 



(Art. 240, p. 176.) 



2. »)29i 



3,rem,2g; 2g=Jga; 1^9.^^ = ^^; 3+f| = 8}f, Ans. 



8. "^^^^^ 



2,rein. ^; 1x7 = i*!; 2 + ^ = 2i>i, Ans, 



4, 8)138 



l,rem.5|; 5|=igi; isixg = |2; 1+ |i=l|i,An8. 
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. 6)14| 

2,rein.2f; 2f=Jja; Jea^e = J8; 2+ig==2jg,Ans. 

9)37£ 

4,rein.ly; 1?=-Vi; 4^x9 = 4S; 4 + i8 = 44§, Ans. 

» 

11)96| 

^- 8,rein.8§; 8§=i5f; ^^^, = §1; 8 + l§ = $8§|, 

. [Ana. 

„ 8)167fx . 

"*• 20,rem.7A; 7fr = !t; !tx, = il = fj; 20 + ii 

[=20§^wt., Ans. 

9. I X 11^ aa-iAgsx — 15071 ; 1 2)1507g 

I25,rem.7|; 7|=-V; 
[Vx 12 = Ui »125 + IJ = «125|i, Ans. 

in 19)1071 

5,rem.l2|; 12|=:^; *^x.9 = -^; 5 + ^^ = 

[$5.65^, Ana. 
11. ^of$l = f>'i'>»=2-jfl.;2p=:.28f; $3+.28f =3.28^; 

15 )3.28f 

$0.21, rem. 13f; 13^=^^; Vxi6 = t'<^ = H; 

[$ 0.21 + if == $ 0.21if , Ans. 

12 )$3.75f 

$ .31,rem.82; 3£=>^; J^^,jj = i8 = A; 

[$0.31+ ^\ = $0.3lTtfe, Ans. 

19)375H 

^'*- "197^. UH; 14H=¥^; ¥^xi9 = !5l; 

[19 + g g| = 19| §1 aeres, Ans. 
REDUCTION OF COMPLEX FEACTIONa 

(Aet. 242, p. 178.) 
4. ^ = ^ = i^xf = fi = 6i^.Ans. 
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74 5.1 

7. ^ = j = !iXi = ii,Aii8. 
10. _ = i=|xf = 24,Ans. 



i 



11- | = | = f Xi = T^ = ?,Ans. 

T T 

13. ^ = ^ = iXT% = A=5V.An3. 
,.3 f 3 2 6 , 

T- 3i Jji 13^ 1 13 , 
!&• T = Y = TX9 = 36'^^- 

16 Hl_^_!5v' 1-175 25 . 
• 12|~"^~" 3 '^63~189~27' 

7 { 9 '^59'^7~3717~531"^ '^■ 

iQ 9 7 5 5 175 „ 



5 
1 



• t 



72 KEY TO 

(Aet. 243, p. 179.) 

^ 2f.' ^ jf 30 10 '10 ^^ 

10 

289 1 2 289__578_ 39^ _ y 
10 ' 3-^7^ 10 "" 210"" **^' "^lOS" -ifi^' 

^_79 1 _79 79 _3^.2.58 .- 
i^— Y>< 105*- 210' "^"^210""^^' ^^Tf i- 

[32^^ = 6^, Ans. 

• 9—95 ^S— gJ 94^ "" I?fl ■" T -^ 1041 *" 1041 ' 
471 _3_i_428 5 _ 2140 1 , 21 



314| J-&fJi — 9 ^ 1573 14157 '9*8 

495 2140 3 )0 8 1041 14157 
1041 + 14157* 8 347 4719 

3 X 8 X 347 X 4719 = 39299832. 



9 

8 

1041 

14157 



39299832 



4366648 X 1= 4366648 



4912479 X 21 = 103162059 



37752 X 495= 18687240 



2776 X 2140 = 5940640 



132156587 
39299832 



H%m%U^ Ans. 



49|__i|x_397 1 397 34? _ H" _ 173 
^' "W""" Y"""'"8"^97""776' 145-ft-""!^"" "5~ ^ 

11 __ 1903 397 __ 1903 _ 847651 
^1598 "^ 7990 ' 776 7990 *" 3100120' 



5. 
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1 

7 

5 5 !» 3 3 

7 

128 ""JL^"" 11 '^^^^""ll' 

5 $ 3 Jf _ ^ A 

3 
2 73__2 31_62_31 4 ,-,4 _4 125 _ 

600 _ 100 31 11 _ 341 
'-65 — TT ' 6" >^ 100~ 600' ^' 

4 91_364 ^ 87_783 364 10 _ 3640 
Q^T^T"' 10^T""T0^' "9" ^ 783 "■ 7047' 

[Ads. 

BIISCELLANE0U8 EXAMPLES IN MULTIPLICATION AND DIVISION 

OF FRACTIONS. 

(Page 179.) 

, n, 17 ^, 123 123 n 123 ,^^ . 

1. 2? = y; 7^ = y^-; -j^Xy = — = 17f Ads. 

« o, 41 ,^^^ 3280 3280 5 16400 16400 

2. 8i = ^-; 4.68t = -^; -^Xjj = -^8y-; "^gT 

[=$0.67f, Ads. 

o. srog — -^, i 8 ~ 8 8 ~ 8' 8 -^S"" 64 ' 
2313 „ 2313 1 2313 ,. , , . 

-6r^2=-6r X 2 -128-= ^^»y^- -^ 



74 



KKT TO 



3_55 3_165 2_13 2_26 165 



12 
, 26 165 



H ^ 26 



6 ' 12 



—-^ = ^^'^^ 



J_ i i_i_l 1_1 1 I l — ii — "^ 
0. Ig — i+g; g—^ — gXg— g; ^+6~ *~'6' 

7 16 6, 



11 12 n 2^ 

^- ^+I2=12+l2 = i' 250 X 12 = 3000 ; 3000 -i- 

[28 = 1 130^g, boTse. 
250 X 11 = 2750 ; 2750 -J^ 23 = $ 119 Jg, chaise, 
/i X 130^4 = T^T X m'^ = ^m = »83j^!r. harness. 

7. $200x 2 = 6150; $150 — $144=$6; $6 X 4 = 

[$24.00, Ans. 

8. iX2x3s = jx|x¥-=i'^ = iJ; !ixi = gf; 
il X 11 = /rfft ; ^A -^ i = ^^ X ? = m»= 

[^^, Ans. 

9. 135 X 25| = -4J X ^2^ = -^W-' ; -^ W -5- 2? = M^ 
[-i- V- ; ^W^ X A = ^Hl^ = 137iig bushels, Ans. 

..V „, ^ » 553 553 $53 16 

10. 3Jx95 = 5X^e* = W; — --I6- = TX^ = 

[16 days, Ans. 

11. $0.90 -r- 4 = $0.22 J ; that is, he will receive J more. 

12. 9| X 16| = ^ X ^/ = m^ = 16V^ miles per day. 
l^A X 4 = 656^ miles in 4 days. 

164^a X 10 = 1641J miles in 10 days. 

24h. — 16|h. = Tjh. ; 7^ X 2 = 14 J miles to deduct for 

drift in the night. 
164^% — 14J = 149^} miles gained per day. 
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149^9 X 10 = 1496^ miles gained in 10 days. 

656f m. + 1496^m. = 2153y>„ miles' distance sailed in 14 days. 

2317|m. — 2153^m. = 164^^ miles remaining, which dis- 
tance will be sailed the last day ; therefore the boat will 
arrive at her port in 15 days, Ans. 

A PROPOSED NUMERATOR OR DENOMINATOR. 

(Abt. 244, p. 181.) 

3. 34^17 = 2; 25^2=40'^°'- 

4. 3? = V^;94-27=J; ^^J=LAns. 



5 5 ^ 4 _ 11 . ■* X n _ 5 



X li - li' ^• 

6. 12-16 = 1; l|^^=^,Ans. 

7. 15-5 = 3; 1^3^^,^^. 

8. 2 -=- 3 = I ; 3 w 2 = "2"' -^^^ 

». d5 ^ JU - If, ^ ^ ^^ —gg-, Ans. 

10. i? = J5 3x4=12'^'^'^ = *' 3x4 = 12'^^* 

COMMON NUMERATOR. 

(Aet. 246, p. 182.) 
2. 24, the least common multiple of the numerators, = common 
numerator. 

^ of 9 ^ 27, new denominator, f = f ^ ^ 
^^ of 7 = 42, " « ^ = fl 



^of4 = 32, " « i = U I 

iyLof7 = 28, '* « f = ft J 



Ans. 



76 KEY TO 

3. f , 2J, 1^ = I, I, 4^<i. 

10, the least common multiple of the numerators, := com- 
mon numerator. 

J^ of 8 = 16, new denominator. |^ = |^ ) 

J^. of 2 = 4, « « I == -^ C Ans. 

^.g of 7 = 7, " * " Y = ^) 

4. 4^, 6|, 6f == f I, i^, ^. 

320, the least common multiple of numerators, = common 
numerator. 

3^ of 15 = 75, new denominator, ff = ^^ ) 
5^ of 5 = 50, " «« ^-^ ^^^ } Ans. 

^^of 3 = 48, " « 2^ = s^) 

From the above process, it is evident they will meet in 320 
days. A will have gone round the island 75 times, and have 
travelled 75 X 50 = 3750 miles. B will have gone round the 
island 50 times, and have travelled 50 X 50 = 2500 miles. C 
will have gone round the island 48 times, and have travelled 
48 X 50 = 2400 miles. 



GREATEST COMMON DIVISOR OF FRACTIONS. 

(Art. 248, p. 183.) 

2. Greatest common divisor of the numerators = 4 ) . 
Least common denominator of the fractions = 315 > 

3. 123, 9J, 8i = Jyi, -3^^ i^. 

Greatest common divisor of the numerators = 3 ) . 
Least common denominator of the fractions = 8 ) 

Note. — I wiU divide each of the fractions, 12|, 9|, and 8 J, without 
a remainder. 

4. Greatest common divisor of the numerators = 1 > . 
Least common denominator of the fractions s= 60 ) 
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5. 3^, 5t7„. 2t8j = ^, H, n- 

Greatest common divisor of the numerators = 19 
Least common denomuiator of the fractions 



= i|^- 



6. 33f , 67^, 70J = -4^, jL|A, ^l.. 

Greatest common divisor of the numerators = 27 „ ) ^> 

Least common denominator of the fractions =8 ® ) » 

33| -5- 3g = 10 bags; 67^ -h 3| = 20 bags; 70j -h 3g = 
21 bags. 10 + 20 + 21 = 61 bags, Ans. 

7. 73^2,:, 88^*1, 139^?== .\^, ^f-, J-f ?3. 
Greatest common divisor of numerators = 81 

Least common denominator of the fractions =11 
^. + ^^ -j- x^ = i3|i . ^2x -I- II = 41 lote. 

81 -7- 11 = 7^ acres, the size of each lot. 

LEAST COMMON MULTIPLE OF FEACTIONS. 

(Art. 250, p. 184.) 

2. t, I, and f . 

Least common mult, of the numerators = 24 oa ». 
Greatest com. div. of the denominators =1 * 

3. 3||, 7 J, 5i = -?§, ^, V. 

Least common mult, of the numerators = 63 
Greatest com. div. of the denominators =4 *' 

Least common mult, of the numerators = 18 
Greatest com. div. of the denominators =1 ' 

Note. — By this operation we find that 18 is the least whole number that 
can be diyided by the fractions f* f » and -^^, without a remainder. 

5. 21, 4J, 91 == I, f , J^. 

Least common mult, of the numerators = 225 ^ ,^ ^, 
Greatest com. div. of the denominators =2 ^* 

^fAH-| = 50 sheep; ^^a -i. j = 25 calves; ^f^-r^ 
= 12 yearlings. 
7* 
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6. ^, 4§, 5i = J, j^f , ^^. 

80 -r- 1^ = 221^ hours, the time A will go round the 
island. 80 -r Jg>^ = 174 ^ours, the time B will go round 
the island. 80 -r- ^^ = 15^ hours, the time C will go 
round the island. 

22^, 17f 15^ = i?i>, ^^, A^. 
Least common mult, of 160, 120, 320 = 960 _ 
Greatest common divisor of 7, 7, 21 = 7 
In 137| -i- 8 = I7f days, they will all meet at the point from 

which they started, 
^f ^ -5- J^f ^ = 6 times, A will go round the island. 
S-^Q. -1- a JO. — 8 times, B will go round. 
S-^Q. -1- 3^^o __ 9 times, C will go round. . 
80 X 6 == 480 miles, A travels. 80 X 8 = 640 miles, B 
travels. 80 X 9 = 720 miles, C travels. 

7. 3J, 41, 5i = J, ^^, V- 

Least common multiple of 7, 35, 21 = 105 .^ 

Greatest common divisor of 2, 8, 4 = 2 '' 

As 52^ can be divided by each of the fractions 3|, 4 J, 5^, it 
is certain that twice 52 j = 105 may be divided by them ; and 
no less whole number than this is a multiple of 52|. 

REDUCTION OF DENOMINATE FRACTIONS. 

(Abt. 253, p. 185.) 

2. tAtt X ^ X ^4?^ X t = T¥(«r = i Ans. 

3. fItt X -S^ X ^^- X ¥ = m = h Ans. 

4. ^Aj X -^^ X ! X f = im = a, Ans. 

5. iri^TTir X t X ¥ X ¥ = tl^ = tV Ans. 

6. infijaX^XtX^=- im = I, Ans. 

1 5 4 2^ 45 1 
225^1-^1-^1 ~225~"5' 

110880 ^ 1 ^ 1 -^ ~r -^ T"" il088d~7' 
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^ _L_v?v^v*^v^^i^^l2 570240 1 ^ 

• 38016 ^i^i>< 1 -^-f- XT'^ 1140480 "^ 2' ■^■ 

10 L_ V 1 V 12 V 2^2J ^144 18817920 3 

• 25090560 ^ 1 -^ 1 X -"y- X — - 25090560 ="!' 

[Adb. 
11- i-rVa X t X ¥ X ♦ = }HS = S. Ans. 

12. irfiT X ! X ! X f = aM = h Ans. 

, „ 1 365J^ V 24 60 _ 525960 1 

• 4207680 -^ ~T~ ^ 1^1 "~4207680~8* 

14. T^ff X t X ^ X ¥ = MU = I, Ans. , 

(Abi. 254, p. 186.) 

^' 5 '^ 4 ^ 12 -^20 ^ 1200' ■^°** 

3. I X aV X 2*0 X A = 2^855 = as'ooi Ans. 

4. iXiXJXiV = 2^?. Ans. 

5- A X iV X 2\, X i = iyIwo = 8^0. Ans. 
6. |X2SiXiX2V= 8 Ao. Ans. 

1 1 1 1_ 1 

5^2j^4^5~225' 

7 '^ 12 ^ 16J '^ 40 '^ $ ~ 110880' 

2 

9 Ix-X — X-X^xl ^ Ans. 

»• 2 ^ 12 -^ 16J -^ 40 '^ 8 '^ 3~ 38016' 

10 - V JL X — X — V 1 — — — 1-— Ana 
4 ^ 144 -^ 272| -^ 40 ^ 4 ~ 25090560' ' 

,, !f 1 1 1_ 1 * 

11. 8 -^ 4 -^^ 03 ^ 4 "~ Tl52' 

9 

12. i X i X 4 X i = ^frr. Ans. 
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1 J^ 1 J. 1 

^*** 8 ^ 60 ^ 24 ^ 365i ~ 4207680' 

14. fXTVX2^Xi = 3^0. Ans. 

(Aet. 255, p. 187.) 
(2.) (3.) (4.) 

8. d. 8. d. qr. cwt. qr. lb. oz. dr. 

10 28 00 10000 



24)7 9)196 11)7 



Ans. 3J Ans. 21 9 IJ Ans. 2 13 10 2|^ 



(5.) (6.) (7.) 

lb. oa. dr. lb. oz. pwt. gr. fc 5 5 B gr- 

100 1000 10000 
4 8 4 



9)4 9)8 13)4 



Ans. 7 15 Ans. 10 13 8 Ans. 3 5 1 12^*^ 

(8.) (9.) (10.) 

E.E. qr. na. in. m. far. rd. ft. in. fur. rd. ft. in. 

1000 10000 1000 

5 11 8 



9)5 13)11 9)8 

Ans. 2 3 0^ Ans. 6 30 12 8^% Ans. 35 9 2 



(11.) (12.) (13.) 

A. B. p. yd. ft. in. p. ft. in. cord. ft. in. 

100000 100 10 

7 9 1 



13 )7 17 )9 13) 1 _ 
Ans. 2 6 4 5 127^^ Ar^AU 19tV Ans. 9 1462^^ 
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(14.) 


(15.) 


(16.) 


hhd. gftl. qt. pt. gL 


hbd. gaL 


y. da. h. m. sec. 


10 


1 


10 


2 


7 


11 



19)2 9)7 23)11 



3136 



Ans. 6 2 1 Ot^ Ans. 42 Ans. 174 16 26 5^^ 

-IT AT^A ^nii 36 5 180 „^,„^ . 

(Art. 256, p. 188.) 
3x4+2 = 14 
12x4 =48 -2^*' ^^^• 

21 X 12 + 9 = 261; 261 X4 + I = 1045n 

1045 X 3 + 1 J = 
28 X 12 X 4 X 3 = 4032 

[= J, Ans. 

2x25 + 13 = 63; 63X16 + 10 = 1018;| 
1018 X 16 + 2 = 16290 ; 16290 X H+IO \ = I'^^^QQ 

4 X 25 X 16 X 16 X 11 = 281600 

[= ^T, Ans. 

7x16 + 1 = 113; 113X9+7 = 1024_ 

16 X 16 X 9 = 2304 - *' ^^• 

10 X 20 +13 = 213 ; 213 X 24 + 8 = 5120 __ „ . 



12 X 20 X 24 = 5760 



268* _ 1344 
^- 23r - II55' ^• 



2x4=8x2i + l = 19xl3 + 5 = 252_ 

4 X 4 X 2i X 13 = 468 " ^^' -^• 

2x4 + 3 = llx2i=24fx4 + l = 100_ 
^- 5x4x2iX4 = T80 — *'^'^- 

6x40+30=270x164+12=4467x12+8) 
^^' = 53612 X 3 = 160836 x 13 + 12 i = ^^^^»»^ 

8 X 40 X 16i X 12 X 3 X 13 = 2471040 

[= f i, Ans. 



82 KBY TO 

^, 85xl6i + 9 = 586iXl2 + 2 = 7040_, 
^^- 40 X 16i X 12 = 7920 ~ ^' 

2x40 + 6 = 86x30i+4=2605ix9+5) ,„q„f>,j,0 
12- =234544x144+127=3377575x13+5 J =43908480 

4 X 40 X 30^ X 9 X 144 X 13 =81544320 

[= f^, Ans. 

144 X 144 + 19=20755 X 17 + 1 = 352836 _ 
^ • 272^ X 144 X 17 = 666468 ~ ""' 

9x1728+1462 = 17014x13 + 2= 221184 _ , 
^^ 128 X 1728 X 13 = 2875392 ~ ^' 

6x4 + 2=26x2+1 = 53x4 = 212x19+4= 4032 
^^' 63 X 4 X 2 X 4 X 19 = 38304 

lib. avoirdupois = 5760 grains ^^^ . 

^^- lib. troy =7000 grains "" ^*' ^^• 

174X24+16=4192X00+26 = 261646X60+6=15092766X23 + 5 =347133600 
17. 866iX 24X00X60X23 =725824800 

[== ^i, Ans, 
ADDITION OF DENOMINATB FRACTIONS. 

(Aet. 257, p. 190.) 

(2.) (3.) 

cwt. qr. lb. qr. na. in. 

^^ of a ton =12 2 22^^ ^ of a yd. =2 1 1/^ 

ii of a cwt. = 3 2^ |ofanE.E.= 2 m 

Ans. 13 2 f of a qr. = 3 0§| 

Ans. 3 3 If jj 

. (4.) 

ftir. rd. ft. in. 

^ of a mile =5 3 10 6 

^^ of a furlong = 12 5 Off 

^ of a yard = 1 2-^^ 

5 15 16 9t% = 

Ans. 6 16 3^. 
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(5.) 

A. R. p. fL in. 

^ofanA. = 2 34 77 113f 
§ofanA. = 2 26 181 72 
}f of an A. = 3 28 155 82f 

2~1 9 141i 123^ = 
Ans. 2 1 9 142 87? 

(6.) 

m. fiir. rd. ft. in. 

18f miles = 18 3 17 2 ^ 
23fi miles = 23 6 11 7 Of 
Wg^t miles = 19 15 3 llf 



Ans. 61 


2 


3 


13 4f 






(7.) 






(8.) 






gal. qt. pt. gi. 






d. 


h. 


m. 


^ of a gal. —0 3 1 IJ 




A 


of a week = 2 


4 


30 


tV of a hhd. = 5 1 




i 


of a day = 


4 


48 


Atir. 6 1 1^ 






Ans. 2 


9 


18 


(9.) 






(10.) 






ft. 


in. 




id. fb. in. 






J of a square foot = 


108 




11 16 5 






J of a foot square = 


36 




6 






Ana. 1 







11 16 11 - 






• 






12 5. 







SUBTRACTION OF DENOMINATE FRACTIONS. 

(Art. 258, p. 190.) 
(2.) (3.) 

qr. na. in. ftir. rd. ft. in. 

JE.E. =4 1 1^ f of a mile = 1 31 1 10 

f of ayd. = 1 If f^ of a fur. = 25 7 6 

Ans. 3 2^V • 15 1^4 ^ 

Ans. 1 5 10 10 
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• 




(4-) 

m. tar. rd. ft. in. 

f deg. — 49 3 9 8 7^^ 
I mile = 4 32 


T»rA.= 
f rod = 


(5.) 

R. p. yd. ft. in. 

= 1 18 5 4 72 
;0 13 4 


Atib. 48 6 17 8 7^ 




1 17 22^ 72 
i--2 36 




Ana. 


1 17 22 2 108 


(6.) 

T^ cord = 115 345f 
^cord= 23 471 A 
Ans. 91 1602^ 


■^hhd. 
toffifhlid. 


(7.) 

gal. qt pt gi. 

= 83 3 1 1^^ 

= e = 27 1 Off 
Ans. 6 3 1^ 



(8.) 

m. ftir. rd. ft. in. 

72nL =72 

f of 72m. = 41 1 5 11 9f 

30 6 34 4i 2f 
i=6 



(9.) 

d. h. 

^ year = 104 8 
1 week =32 


Ans. 30 6 34 4 8f 

(10.) 

m. Beo. B. p. 

34 17| tS:A. = 1 18 
40 Jft. = 


yd. 

5 


ft. in. 

4 72 

72 


Ans. 101 5 


54 17J^ Ans. 1 18 


5 


4 



MISCELLANEOUS EXAMPLES IN FRACTIONS. 

(Page 190.) 

1. 17t^ = Yf ; 45 = ^^; J^a^ X ¥ == HP- = 82|f miles 

= 82m. 4ftir. 8rd. 1ft. 4in., Ans. 

2. 29^ = iiflf; \^X W = ^^^^ = 872^y poles = 

5A. IR. 32t^p. ; ^p. = 141ft. lOOj^f f in., Ans. 

3. 17J = V; 7A=«; 4f = ^; VXHX¥ = ^^^^W^ 

= &78f^J feet ; 578|^J -^ 128 = 4 cords 66|^ cubic 
feet, Ans. 

4. 19 J = ^^ ; 6J = ^ ; ±^s.X^= HF = « 134.15f , 

Ans. 
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5. 376H = m^; 75f = fi^; &JJA X ^F = ^^fH^i = 
$ 28387.06^, Ans. 

6.173^^ = ^4^; 4.75 = 4^; 2^x^ = ^^^^ = 
$81.55|^^, Ans. r 

7. 1670t^ = ^^; 12^ = ^; SLif^ x ^ = ^ij^ = 
$ 212.99-Jf , Ans. 

8.. 28-A=i^;llJ = ^;5ji^X^=J^^P^ = «333.27A, 
Ans. 

9. 37ii = ^^; 17.62^ = ^^^; sl^x^^ = ^^HH^ 
= $ 655.20^, Ans. 

10. i X H^ = i^i = $5.03^, Ans. 

11. 139^ = ^^; 38| = ^; ^l X ^i^ = ^§F^ = 

5415^ poles = 33A. 3R. 15^p., Ans. 

12. 11?=^; i^x V = ^P; H^xi = V5^-=l9i^^*» 

Ans. 

13. 183 = i|x ; 48.151 = x^pa ; i^^ X tIt = ^-%y^ 

= $2.62^, Ans. 

14. 98 J = x|A ; x|a X ^ = Hi = « 1.56iH» Ans. 

15. 8f = J^ ; V X i = it = $1.64|, Ans. 

16. 11 X 63 = 693; 693 + 17^ = 710^ = ^^; 19f = ^; 

ii^ X ^ = J-J^^ = $ 140.32f , Ans. 

17. 63 X 4 X 2 = 504ptB. ; Ij = i ; ^4. x f = zo^iS-= 288 

bottles, Ans. 

18.18^^ = 2^/; 103^=0^; m = H> WXWXf5 
= ^\V2^ = 1532^^ ; 1532^^9^ -T- 128 = 11 cords, 
124y8^y cubic feet, Ans. 

19. 6J = ^^ ; 65 J = 2|5 ; -^ X ^f^ == ^A^ = $4.52^^, 

Ans. 

20. 8i=iJ^; 5^7^ = 15; 3 = |; ^X!JXJ = ^£F=. 

146^95 feet, Ans. 

21. 46i^=i4y-; 17^ = -%^; ^ x ¥ = -'W^ = ^12 ^i 

feet, Ans. 

8 • 
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22. 2A + 3tV = 5A; S^Xf = 11; llX5i = 60i; 2^ 

+ 14f ^ = 75ff ; 75ff X f = 527 ff feet, Ans. 

5t^ = M; 2TV = ff> 3A = iJ; ff XffXfjXi = 
^f^lgg = 286ff f cubic feet, second Ans. 

23. 12 + Hi = 23i ; 23ix2 = 47; 47x7^ = 352^; 12 

X Hi = 138; 352J + 138 = 490J ; 490JX.02| = 
$ 13.48 J, Ans. 

24. 14^ = ^; 10J = V; 16i = i^; ^X¥ = ^ = 

239J ; V X ¥ = ^^^ = l"69j ; 239J + 169J = 
408f; 408fx2=816|; 816| + 12 = 828| ; 828| 
X3x4JX2 = $ 223.76|, Ans. 

25. U^ = ^^; 5« = ii; 44 = JjL; 2150f = J^p^; \^^ 

XiiX^X^^^X TTF^T? = ^AV^ft¥^ = 294ttf I ' 
bushels, Ans. 

26. 10X8X6 = 480; 8x8x8=512; 512 — 480 = 32 

feet, Ans. 

27. 7J X 6 X 5i = ^ X f X ^^ = ^^ = 247J cubic feet. 

9iX4ix5i = -^Xf XV = ^/^ = 235|; 247^ 
-235j = 12f; 1728 X 12§ = 21384 ; 21384^231 
=: 92^ gallons, Ans. 

The first cistern will contain 92f most gallons. 

28. 31rd. 13T^ft., 41rd. 1^%^ 38rd. O^ft., 45rd. 12T^ft. = 
524fft., 678fft., 627ift., 755^11.= 

2624 3392 3136 3776 

T^ ~5~ ~5~ "T^ 

The greatest common divisor of 2624, 3392, 3136, 3776, is = 64 
The greatest common multiple of 5, 5, 5, 5, is =5 

Therefore ^^ will divide each of the fractions without a 

remainder; thus ^^^ -^ ^ = 41 ; ^^-^ -5- ^ = 53 ; 

iJ^ -r- ^^ = 49 ; ^^ -r- ^^ = 59. The number of 

rails will therefore be 41 + 53 + 49 + 59 = 202 ; 202 

X 4 = 808 rails. 
64 -^ 5 = 12| ; 12t + ^j = 13^ feet, length of the rails. Ana, 
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29. I, i, ? = it, M. tl- 

Least common multiple of the numerators = 1680 ^^ . . 

Greatest common divisor of the denominators =s 56 

We therefore find that 30 is the least whole number that can 
be divided by f , f , or f , without a remainder. 

30. 100 -^ 30 = 3J times. 

31. 31A. 3R 6p. = 5086p. ; 39A. 2R. 37ip. = 6357 Jp. 

5086 X 2 = 10172 _ 4 
6357| X 2 = 12715 5' ^' 

32. 68 X $7ii = $538.33 J, Ans. 

33. 8| X $42f = $369.20, Ans. 

34. 1^=0, Ans. 

35. 20 X 15 = 300ft., contents of the upper part of the room. 
20 + 15 == 35 ; 35 X 2 = 70ft., length round the room. 
70 X 8J = 595 feet, contents of the upright ceiling of the 

room. 

2X7X3 = 42ft., contents of the doors. 

4 X 5J X 3J = 73 J ft., contents of the windows. 

70 — 6 = 64; 64x§ = 42|ft., contents of the mop- 
boards. 

NoTK. — We deduct 6 feet for the two doors. 

595 + 300 = 895 ; 42 + 73J + 42| = 158. 
895 — 158 = 737ft. ; 737 -r- 9 = 81| square yards. 
81| X 6i = i|x X ^ = ^^^ = $5.11§f, for plaster- 
ing. 

595 — 158 = 437ft. ; 437 ^ 9 = 48| square yards. 
48f X .09 = $4.37, for papering. 

48f X 3 = 145| = ^ ; 2f = J^^ ; it|i -5- J^ = 4LJ1 x 

[ A = ^4F = $2.80^, for paper, Ans. 

QUESTIONS TO BE PERFORMED BY ANALYSIS. 

(Page 194.) 

3. ^0^==^; xi^X:^^=-Hm> ni = W; H^ 

X^^ = ^4Mfft^ = «432, Ans. 
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-Lf If a = ^8^5^ = $ 1728, Ans. 

6. 30^4^ = 4j5^; xi^x^= ^11^; M^ X 2iHu = 

7^ tons, Ans. 

7. 7^ri = U; 6| = ^; V X 15 = ^|^ = 49ff bushels, 

Ans. 

8. ^ of ^ = \^ = lOA; lOft +15 = 25A = ¥t^; 

JJ^2_a X aVr = -^it J^ = * ^^ff» ^^-^^ g^l's ^^® ' A 
of 66f f = A X -^If * = -^HJi^ == * ^H» each boy's 
share. 

9. a^9 X ? = -^^^ == 18.63 ; 4f = ^ ; J-^ X -V^ = 

&7p3 -= $ 82.50^, Ans. 

10. 82.50f =^p^; 4^ = ^; ^^ X A = ^^^^W-^ = 

18.63; HI§ = J»Ans. 

11. lA^ X ?=^^^f*^=18.6S ; 82.50^ -r 18.63 = 4f, Ans. 

12. 82.50f =^^; 4f = V^; ^}^ X A = ^Wf^ = 

18.63 ; I of A^ = J^4JL _ $ 14.49, Ans. 

13. ui = x^; ii^xTh = ¥i^; ^« = W-5 ¥i!y*- X 

■W- = HU^ = * 333.33 J, Ans. 

14. 9iJ===^;333.33j==J^iiy3^;J^#^XT^ 

14J = J4A; 128290Q X -4^ = -i^^^V^ = *500, 

[Ans. 

15. 333.33j = J^iiyuiii.;9|J = -iiy-;.iMj^^Xi^^ 

W00 ^^I , =: Ofes^ = 14^ tons, Ans. 

^ 1 ^1200000 ^^ ^ 

16. 14J=:JL|A; ia^XT?7 = ^^^^; 333.33 J = J^^Ap^; 

J^^¥^ X ^jf^jjTj = WzfeVT^f = ^H *«^s, Ans. 

17. 97S = ^F; ^^^ X ?|5 = HU^ = -32; 763| x .32 

= $244.36, Ans. 

18. 763f = ^^ ; ^^i^^ X b A? =^M4F = -32 ; 97^ X 

.32 = $ 31.32, Ans. 
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19. 763| = ^fl ; ^H^ X ^i^^^ = HUV- = -32; 31.32 

-^ .32 = QTJgal., Ans. 

20. 1975 ^ 40 = 49f ; 49g x 144 = 71101b., Ans. 

21. 15.75 -T- 17 = 92|f ; 92|f = J^i; 9J = ^-; ^p- x 

^ = SiS^^ = $ 8.56f|, Ans. 

22. 50f = Af4.; jx^=W' 87^ = ^F;^X^ = 

-4fti^ = $ 492^, Ans. 

23. 78 X 13 = 1014 ; 13 + 7 = 20 ; 1014 -^ 20 = 50/^ 

days, Ans. 

24. 10 X 9 = 90 ; 90 -^ 15 = 6 days, Ans. 

25. 15 X 6 == 90 ; 90 ^ 10 = 9 days, Ans. 

26. 10 X 9 =90; 90 -i- 6 == 15 hours, Ans. 

27. 17tV = W; ^^ = ^; Y-XiVa = T*5^; 97J = H^; 

Ni^X^i^ = W^^ = «30§H, Ans. 
:28. 9f = ^ ; 19j = JL^a ; -4A x ^ = Hi^ = 189if ; 
1891-J + 7 = 196fa ; 9f tons = 192owt. ; 196f| -^ 
192 = $ljJt^, Ans. 

29. 9f tons = 192 cwt. ; 192 X If = 336 ; 336 — 7 = 

$329, Ans. 

30. 47ft=^; 2§=|; ^-X| = HF-126/^; 0.75 

= f ; 126^ -^ f = 168y8g bushels, Ans. 

31. 57A = W; WXiV = ftf; 19j=-4^; MX^^ 

= -4iM^ = *76^^, Ans. 

32. 19| = xp; 76,V^ = ^^^ > ^*«§^ X xf^ = Mil* 

= fM ; 57^ =W; W X iM = 15 cords, Ans. 

33. 7A = H ; 47i = ^f a ; x^ X f g = -^W^ = 345^8. 

= 17£. 5s. 6fd., Ans. 

34. 172£. 15s. Ofd. = ^flJ^^d. ; 47 J = ^S■ ; zsu^^Q^ x ^f ^ 

= &^ji^ = 875^fd. = 3£. 12s. ll^fd., Ans. 

35. 43f = a^i; Ji^zxT7j=^M^a==$ 23.61^7^, Ans. 

36. 17f = -Lfa; 2^ = ^; ffXTf^ = im; i^ X ¥ 

= -V^ = $7.58i%^, Ans. 

37. 87f = ^; iLpxrfj = 7; 14^^ X 7 = $ 102.90, Ans. 
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38. A-^pxf = ^^-s^P^ = 50; 50X10=$500, Ans. 

39. 500 -T- 10 = 50 ; ^m = J acre, Ans. 

40. 71.87 -r- 9 = 7.98f = XJ^ ; | x ^^^^ = ^^W^ = 

$4.56f J, Ans. 

41. 4.56f^Xi = 7.98§.; 7.98§ X 9 = $71.87, Ans. 

42. Ill X 19 = 2109 ; 2109 -^ 47 = 44f f days, Ans. 

43. 44|.f X 47 = 2109 ; 2109 -r- 19 = 111 days, Ans. 

44. Af a X V = ^i^ = 25.30 ; 25.30 x 17 = $ 430.10, 

Ans. 

45. 430.10 -^ 17 = 25.30 ; -^ X ^^ = ^^^VS^ = S 9.20, 

Ans. 

46. x^ X ^® = J^f^ = 16.34^ ; 16.34^ X 7 = $114.40, 

Ans. 

47. 3^ X ^f ^ = J^^ = $ 7.15, Ans. 

4». ly^ — -ifi^, »7f~.^f^, jj X 612 "" 612 ~ 153 ' 

34 60 7 14280 ^^,^ ^ 
[I53XtXT = -153- = ^^*^^-'^«- 

49. Smith will reap ^ of the field in an hour ; his wife will 
reap y^^ of the field in an hour. They will both reap 

bV + T^F = zihs ®^ *^® ^®^^» ^^ ^^ hour. Then they 
will reap the whole field in ^if^ hours = 45|^ ; 45 Jf 
-r- 8 = b^ days, Ans. 



DECIMAL FBACTIONS. 

(Art. 2665 p. 199.) 

1. Fifty-six thousandths. 

2. One thousand three ten thousandths. 

3. Two thousand seven hundred eighty-six ten thousandths. 

4. Sixteen thousand three hundred two hundred thousandths. 

5. Nine hundred seventy-five thousandths. 

6. One,and six hundred thirty one thousandths. 

7. Forty-eight, and seven hundredths. 
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8. One, and three hundred fifteen thousandths. 

9. Five, and six thousand one ten thousandths. 

10. Eighty-sevtt|,and six ten thousandths. 

11. One, and seven millionths. 

12. Five, and one hundred one thousand sixteen millionths. 

13. One, and three hundred twenty-seven millionths. 

14. One millionth. 

15. Sixteen, and seven billionths. 



16. 


.18 


21. 


.001031 


26. 


465.14 


17. 


.006 


22. 


7.0017 


27. 


93.07 


18, 


.0019 


23. 


333.003 


28. 


24.000009 


19. 


• .00406 


24. 


1.000001 


29. 


221.00009 


20 


.000001 


25. 


325.7 


30. 


49000.049 




31. 




79002000.105 






32. 




69015.00015 






33. 




80000.0083 






34. 


9000019019.19 






35. 




27.927 






36. 49000000000000.000000000001 




37. 




21.0001 






38. 




87000.000087 






39. 




99099.000009009 






40. 




17.0117 






41. 




33.33 






42. 




47000.0000029 






43. 




15.04007 






44. 




11000.11 






45. 


♦ 


17.000000000000081 




46. 




9.000000000057 




47. 




69000.349 







2. 
8. 



ADDITION OF DECIMALa 

(Art. 268, p. 201.) 



7564.0052656 
2071.449495 



4. 
5. 



7234.0968 
6913.5477 
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(6.) (7.) (8.) 

$15.06 $137.50 23000010. 

107.09 55.63 1000.00005 

1.625 1.375 • 27.000019 

93.765 .875 7.5 



Ans. $217.54 Ans. $195.38 Am 23001044.500069 

(9.) . (10.) (11.) 

59.059 25.000007 3.75 

25000.0025 145.643 11.7 

5.000005 175.89 16.125 

205.05 17.00348 Ans. 3L575 



Ans. 25269.111505 Ans. 363.536487 

(12.) (13.) 

73.29 209000.000046 

87.047 98207.0015 

3005.0106 15.08 

28.03 .0049 

29000.005 Ans. 307222.086446 

Ans. 32193.3826 

SUBTRACTION OF DECBIALS. 

(Art. 270, p. 202.) 

6. 9.49989 | 7. 88.9429 | 8. .001 







(11.) 


(9.) 


(10.) 


29004005. 


97.7 


^ 315.0027 


29000. 


27.028 


115.07 


349200.00024 


Ans. 70.672 


Ans. 199.9327 


378200.00024 
Ans. 28625804.99976 


(12.) 




(13.) (14.) 


1000000. 


► • 


$19. $400. 




.000001 


1.375 316.875 



Ans. 999999.999999 Ans. $ 17.625 Ans. $ 83. 125 



GSBENLBAF'S ARITHMETia 
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(16.) 1000. 









93.45 




(15.) 


.124. 




19000000. 


244.285 




.0000000] 


L9 
51 


216.186 




Ans. 18999999.9999999$ 


677.871 






Ans. 322.129 




MULTIPLICATION OF 


DEOmALS. 




(AsT. 271, p. 203.) 


10. 


33.5175 


8, 


.488496 


11. 


41448651.06 


4. 


.0949416 


12. 


.000019737 


5. 


.008721061 


13. 


$ 153.525 


6. 


26137.65 


14. 


i 18.4375 


7. 


152.2756 


15. 


$46.95 


8. 


43910.078 


16. 


$ 149.5125 


9. 


.00000081 


17. 


3616.175 



CONTRACTIONS IN MULTIPLICATION OF DECIMAIS. 



1. (Abt. 272, p. 204.) 131634. 

2. . 347890. 



3. 
4. 



(Art. 278, p. 206.) 



1. 

$7000. 



(3.) 



(2.) 825.701428 




56.7534916 


3938127 






8296735 


227990 






28376746 


6514 


(4.) 


843.7527 


1702605 


326 




5714868 


397274 


261 




6750022 


34052 


10 




506252 


5108 


3 




25818 


114 


Ads. 285.104 




3375 


45 






84 


Ans. 805.15944 






59 








4 






Ans. 


7285109. 





M 


KEY 


TO 






DIVISION OF DECIMALS, 




(Abt. 274, p. 207.) 


12. 


312.43 


3. 


821.2 


13. 


31248000000. 


4. 


.758 


14. 


.31243 


5. 


.561 


15. 


.31243 


6. 


13.861 


16. 


82000. 


7. 


749.084 


17. 


.000082 


8. 


3124.3 


18. 


.5408+ 


9. 


.31243 


19. 


140yd. 


10. 


312430000. 


20. 


$50. 


11. 


.000031243 


21. 


64753000000. 




CONTBACnONS IN DIVISION OF DECIM4IS. 




(Aet. 276, p. 208.) 


6. 


.070461 


1. 


3.1675 


7. 


.70460 


2. 


9.1605 


8. 


.0000070460. 


8. 


.000070461 


9. 


.0001965 


4. 


.00070461 


10. 


$3.50 


5. 


.0070461 


11. 


$0.1025 


2. 


(Aet. 276, p. 209.) 4.95445 


4. 


• 

8.7938+ 


3. 


426.1043 


5. 


9876.54321 




KEDUCnON OF DECIMAia 




(Art. 277, p. 210.) 


7. 


^tUt, = 96^1^ 


2. 


irJr^TT — i 


8. 


168^ = 1632V 


3, 


AooPtr — it 


9. 


1001t^^^= 1001^2^ 


4. 


tH^^u = T^ 


10. 


1457t^^ = 1457iM 


5. 


75 3 

10000(7 — looa 


11. 


19678,!^^ —196785^ 


6. 


Bl^ = 31| 


12. 


^lQ^m<k= 9163^M* 


2. 


(Aet. 278, p. 211.) .625 


4. 


.09375 


3. 


.5 


6. 


.076932 



OBSKirLBAE''S AAITHMETIO. 



95 



6. 




19.125 


11. 




7. 




$315,875 


12. 




8. 




1163.75 


13. 




9. 




.625 


14. 




10. 




.370625 










(Abt, 279, p. ; 


213 




(2.) 








20 9.00 




25 




.45, 


Anft, 




4 



$4.3125 

$60.1875 

.51 

2.9875 



16 

16 

25 

4 



(4.) 
12. 

8.75 

21.546875 

2.861875 



12 
3 

40 
8 



.71546875, Ans. 

(6.) 
9.00 
2.75 

2.91666666 

35.53030303 

5.88825757 



2 
8 
4 

(10.) 
40 1 175 



.73603219+, Ans. 

(8.) 
1.0 
0.50 
0.0625 



0.015625, Ans. 



2 

4 
63 



(3.) 
14. 

3.56 
15.89 



4 
4 



.7945, Ans. 

(5.) 
3.00 
1.7500 



.4375, Ans. 



(7.) 
1. 

2.5 

3.625 



.0575396+, Ans. 



40 
4 



(9.) 
16. 
2.4 



(11.) 
4 I 3.755 



4.375, Ans. Ans. .93876 



.6, Ans. 

(12.) 
6.0 
34.6 
25.576 



10 

60 
60 
Ans., .4262+ 
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(13.) 

25 20.0 

4 2.8 

243.7, Ads. 



(14.) 

2 1.5 

4 2.75 

156.6875, Ads. 



4 
12 

20 



3. 

11.75 
19.97916+ 



4 
12 

20 



(15.) 

1.0 
9.25 
16.77083+ 



4 


2. 


12 


5.5 


20 


17.4583+ 



.9989583+, Ads. .8385416+, Ads. 

.9989583+ 
.8385416+ 
.8729166+ 

2.710416+ 



.8729166+, 
[Ads. 



(Abt. 280, p. iU.) 

2. .625 X 12 = 7.5d. ; .5x4 = 2.0 ; 7id., Ads. 

3. .6725 X 4 = 2.69 ; .69 X 25 = 17.25 ; 25 X 16 = 4 ; 

2qr. 171b. 4oz., Ans. 

4. .9875 X 4 = 3.75 ; .75 X 4 = 3 ; 3qr. Soa., Ans. 

5. .7895 X 8 = 6.316 ; .316 X 40 = 12.64 ; .64 X 16J = 

10.56 ; .56 X 12 = 6.72 ; 72 = ^f ; 6fur. 12rd. 10ft. 
6^in., Ada 

6. .9378 X 4 = 3.7512 ; .7512 X 40 = 30.048 ; .048 x 

272^ = 13.068 ; .068 x 144 = 9.792 ; .792 = j%p^ ; 
3R. 30p. 13ft. 9^in., Ans. 

7. .5615 X 63 == 35.3745 ; .3745 X 4 = 1.498 ; .498 X 2 

= .996 ; .996 X 4 = 3.984 ; .984 = f f f ; 35gal. Iqt 
6pt. 3if |gi., Ans. 

8. .367 X 365 J = 134.046J ; .046} X 24 = 1.122 ; .122 x 

60 = 7.32 ; .32 X 60 = 19.2 ; .2 = 1; 134da. Ih. 7m. 
19|8ec., Ads. 



gbeenleaf's arithmetio. 
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9. .6923828125 x4 = 2.76953125 ; .76953125 X 25 =19.- 
23828125; .23828125 X 16 = 3,8125; .8125 X 16 = 
13 ; 2qr. 191b. 3oz. 13dr., Ans. 

10. .015625 X 4 = .0625 ; .0625 X 8 = .5 ; .5x2 = 1; 

Ip., Ans. 

11. .55 X 5 = 2.75 ; .75 X 4 = 3 ; 2qr. 3na., Ans. 

12. .6 X 4 = 2.4; .4 X 40 = 16 ; 2R. 16p., Ans. 



MISGELLANEOUS EXERCISEa 







• • 




25 


18. 


25 


(2.) 
14. 


4 


2.72 


4 


3.56 




7.68 




19.89 


11.75 


9.25 


3840 


9945 


5376 


3978 


768 


17901 


768 


6183.9325 Ans. 


890.24, Ans. 




40 


(3.) 
15.000 


40 


(4.) 
15.000 


4 


2.37500 


8 


3.375000 




39.59375 




87.421875 


87.375 


578.75 


19796875 


437109375 


27715625 


611953125 


11878125 


699375000 


27715625 


611953125 


31675000 


437109375 


3459.50390625 = 


50595.41015625 = 


345J 


).503§f Ads. 
9 


$ 50591 


3.41 g3j Ans. 
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KEY TO 



(5.) 



12 



42.96875 
.053 

12890625 
21484375 



(6.). 



9.00 


12 


3.50 


12 


7.168 


18.75 




2.29* 


• 


1.597i 


2.29J 








6.5 


16875 








7985 


3750 








9582 


8750 








218 


3125 






M 


^ Q»o^a 



12 



4.5920 
10ft. 4.592m., Ans. 



2.27734375 =$2.277JJ, Ans. 



(7.) 






(8.) 


29i — 29.5 


• 


4 


2.0 


4.316)29. 500(6h. 50m. 


6+sec., 
[Ans. 


4 


1.500 


25896 




5.375 


3604 




5.625 


60 




26875 


4.316)216240(50m. 




10750 


21580 




32250 


440 




26875 


60 




30.234375 = 


4.316)26400(6+860. 




$30.234f, Ans. 


25896 
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25 
4 



(9.) 

7.00 
3.28 



4.82 
17 

81.94 
5.875 
40970 
57358 
65552 
40970 

481.39750 = 
$481.39f, Ans. 



40 
4 



(10.) 

25.000 
3.625 



176.90625 
75.375 

88453125 
123834375 
53071875 
88453125 
1238343 75 

13334.30859375 = 
$13334.308^, Ads. 



(11.) 

17.625 
12.75 

88125 

123375 

35250 
17625 
224.71875 = 

$224.718£, Ans. 



(12.) 

19ft. 3in. = 19.25 
15ft. 9in. = 15.75 

9625 
13475 
9625 
1925 

303.1875 
* 144 



7500 
7500 

1875 

27.0000 
303ft. 27in., Ans. 



13. 14ft. 6in. = 14.5 ; 12ft. 6in. = 12.5 ; 8ft. 9in. 
14.5 + 12.5 = 27; 27 X 2 = 54; 8.75 X 54 = 
472.5 -h 9 = 52 J yards, Ans. 



= 8.75 ; 
= 472.5; 
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14. 10ft. Tin. = 127in. ; 5ft. lOin. = TOin. , 127 X 70 X 4= 
35560; 85560 -i- 144 = 246fift., Ans. 



(15.) 



(16.) 



4 


3.00 4 1 2.0 




2 


1.0 


4 


2.75 112.5 




4 


2.500 




4.6875 




1.625 


112.5 -7- 4.6875 = 24, Ans. 




1.82 -f. 1.625 = 1.12 
$ 1.12 X 63 == $ 70.56, Ana. 


17. $15.06 -r- 125.5 = $ .12, 


AnB 


• 


i« 


4|3 






• 



17.75 X 35.75 = $634.562 J, Ans. 

19. $87.25 X m = $675.84^, Ans. 

20. 34ft. 9in. = 34.75 ; 1ft. 3m. = 1.25 ; 1ft. 6m. = 1.5 ; 

34.75 X 1.25 X 1.5 = 65.15625ft., Ans. 





(21.) 


(22.) 


4 


1.00 
18.25 


$477.72 -^ 9 == $53.08, Ans 


36.50 -4- 18.25 == 


$2.00, Ans. 


(23.) 


(24.) 


5.375- 2 


1 — 2.375 ; 3} — 3.875 ; l,>g = 1.0625 ; 


1.78 


2.375 + 3.875 + 1.0625 = 7.3125 


1.1875 


17.625 


1.125 


365625 


1.275 


146250 


2.625 


438750 


13.3675= 


511875 


$13.367J, AnB. 


73125 




128.8828125 — 






$128,882^ Ann. 
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(25.) 

15.25 X 8.4 X 10 = 1281 ; 

1281 X 1728 = 2213568; 

2213568 H- 231 = 9682T^gal. 

9682^^ ^ 63 = 152hhd. 6Agal., Ans. 



25 
4 



(26.) 

7.00 
2.28 



3.57 
13.625 

1785 

714 
2142 
1071 
357 

48.64125 = 

48.641|, Ans. 



40 
4 



(27.) 

35.000 
3.87500 



37.96875 
125.75 



18984375 
26578125 
18984375 
7593750 
3796875 

4774.5703125 = 

$4774.5703^, Ans. 



25 
4 



(28.) 

21.00 

2.84 



17.71 
11.25 

8855 
3542 
1771 
1771 

$ 199.23 J, Ans. 



(30.) 97.625 

m 

683375 
75930g^ 
759.305|§ = 
$759.305 1 J, Ans. 



(29.) 

9.375 
3.37 

65625 
28125 
28125 

31.59375 
7.75 

15796875 
22115625 
22115625 



9=^^ 



244.8315625 = 
8244.851^?^, Ans. 
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(31.) 

4 3.00 
4 3.7500 

7.9375 
4.75 

396875 
555625 
317500 

37.703125 = 
$37.703J, Am. 



(32.) 



25 

4 

20 



3.50 

1.14 

15.285 



40 
8 



(33.) 
15.000 
3.375000 



27.76425 
183.62 

5552850 
16658550 
8329275 

22211400 

2776425 

5098.0715850 = 
$5098.071^4, Ans. 



40 
4 



(34.) 
15. 
3.375 



17.421875 
1725.875 

87109375 
121953125 
139375000 
87109375 
34843750 
121953125 
17421875 

30067.978515625 = 
$ 30067.978f f , Ans. 

(35.) 



25 



A. 17.84375 
8624.53125 -r- 17.84375 = 

$ 35, Ans. 



20 



12.5 



4 2.5 



15.625 



(86.) 



19.78125 
$494.53125 -^ 19.78125 = 
$24,999^7^, Ans. 

40 )1004.75 

A. 25.11875 
4 



K .47500 
40 



p. 19.00000 
Ans. 25A, OK. 19p. 

37. 20.5 X 12.75 X 7.6 = 1986.45 cubic feet ; 
1986.45 -^ 128 = 15 cords 66/^ feet. 

38. 81 X .08J =$2.55J; $2.75 X 7i = $20.62i; $20.62^ 

+ $2.55| = $23.184 ; 23.18^ -5- .62^ = 37^\yd., 

[Ans. 



GREENLEAP'S ARITHliETIC. 108 

39. 3.50 ^ 40 = 8| bushels. 

-2- 5 = 1 j bushels. 
Ifbu. X 6 = lOJbu. ; Ifbu. X 9 = 15|bu. 
Ans. 8| bushels of oats ; 10^ bushels com ; 15| bushels 

wheat. 
Proof: eO.75 Xl^ = $7.87,5; $2 X 15| = $31.50; 

$3.50 + $7.87,5 + $31.50 =$42.87,5. 

40. 250.35 -=- 2 = 125.175 ; 125.175 -^ 8 = 15.646875 ; 

15.646875 + 1 = 16.646875 times, Ans. 

41. i + J = A; if — tV = A.- ^ X 5 = A. Pa^ for 

Mary. 

tV + iV = A' if — A = ife = i» part for wife. 
4 — A = A = $ 2243.26, part Mary received less than 
James. 

Therefore $ 2243.26 X 6 = $ 13459.56, amount. 
$13459.56 X 4 = $3364.89, James' part. 
$13459.56 X i = $4486.52, WilUam's part 
$ 13459.56 X A = <^ 1121.63, Mary's part. 
$ 13459.56 X i = $ 4486.52, wife's part. 

INFINITE OR CIRCULATING DECIMALS. 

(Art. 296, p. 220.) 

3. .6 = 1=1, Ans. 

4. i.62 = 1.621 = If f J = 1§^, Ans. 

5. .53 = ^ = 11= ft, Ans. 

6. .769230 = mm = ih Ans. 

7. .5925 = ^ X UU = m = i*, Ans. 

8. 3i.62 = 31.62i = 31§|J = 31§^, Ans. 

84 97 f 3a 

9. .008497133 = ^mi = ^mUih = ^fff. Ans- 
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(Art. 297, p. 222.) 

4. T^l^y = jJ^ = 13 -^ 440 = .02954, Ans. 

b. iii = 107 -h 253 = .4229249011857707509881, Ans. 

6. ISil ; 17 -7- 45 = .37 ; 13.37, Ans. 

7. tJI^ = ^^; 83 -^ 9768 = .008497133, Ans. 

8. 2 -^ 29 = .068275862068965517241379310348, Ans. 

TRANSFORMATION OF REPETENDS. 

(Art. 302, p. 228.) 



(2.) 
3.67i = 3.671671671671 
1.607i = 1.007100710071 
8.52 == 8.525252525252 
7.616325 = 7.616325616325 

(4.) 
.OOOt = .000707070 
.141414 = .141414414 
887.1 = 887.11lllllll 

(6.) 



(3.) 

1.52 = 1.525252 
8.7156 = 8.715671 
3.567 =3.567777 
1.378 =1.378787 

(5.) 
.3l23= .3123123 
3.27 = 3.2727272 
5.02 = 5.0222222 



17.0884 = 17.08848484848484848484848484848484 

1563.0929 = 1563.092992992992992992&9299299299299 

15.12345 = 15.12345123451234512345123451234512 

ADDITION OF CIRCULATING DECIMALS. 

(Art. 303, p. 224.) 



(2.) 
3.5555555 

7.6516516 

1.7657657 

6.1737373 

51.7777777 
3.7000000 

27.6316316 
1.0030030 



(3.) 
^ = 3 = .333333 
I = .142857 = .142857 
^= 1 =.llllll 

Ans. .587301 



Ans. 103.2591227 



GBBENLEAP'S ABITHMETIO. 
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27.56 = 27.5675675675675 
5.632= 5.6326326326326 
6.7 = 6.7777777777777 

16.356 = 16.3565656565656 

.71 = .7111111111111 

6.1234= 6.1234123412341 





AflR. 63.169067086888^ 




(5.) 


(6.) 


.165002 = .165002 


.87 = .878787 


31.64 


= 31.64 


.8 = .888888 


1.6 


= 1.6666666 


.876= .§76876 


.34634 


= .3463444 


An8. 2.644553 


13. 


13. 




Ann. 46.8180131 






(7.) 


(8.) 


.3 = 


.3333333333 


1.25 = 1.250000006 


.45 = 


.45 


3.4 = 3.444444444 


.45 = 


.4545454545 


.637 == .637373737 


.351 = 


.3513513513 


7.885- 7.885555555 


.6468 = 


.6468 


7.875= 7.875000000 


.6468 = 


.6468888888 


7.875= 7.875875875 


.646^ = 


.6468686868 


11.1 = ii.iiiiiiiii 


.6468 = 


.646846846^ 


A TIB. 40.079360722 


Ana. 


4.1766345618 

(9.) 






131.613 


131.613 




15.001 — 


15.0011 




67.134 — 


67.1344 




1000.63 =: 


1000.6333 



Ans. 1214.3818 
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(10.) 

5.16345 = 5.16345163451634516345 

8.638i = 8.63816381638163816381 

3.75 = 3.7 575757575 75 75757575 

Ads. 17.65919120847374090302 



SUBTRACTION OF CIRCULATmG DECIMALS. 



(Art. 304, p. 225.) 



(2.) 

7.1 =7.11 

5.02 = 5^ 

Ans. 2.08 



(3.) 



S 

i 



? 
A 



(4.) 
= .2 == .222222 
= .142857 =± .142857 

Ans. .079365 

(6.) 

18.1678 = 18.1678 

3.27 = 3.2727 

Ans. 14.8951 

(8.) 

= .428571 = .428571 
= l8 = .181818 

Ans. .246753 



315.87 = 315.§75875875875 
78.0378 = 78.037803780378 

Ans. 237.838072095497 

(5) 

16.1347 = 16.1347 
11.0884 = 11.0884 

Ans. 5.0462 

(7.) . 
3.123 = 3.12312S 
.71 = .717171 

Ans. 2.405951 



* = 



(9.) 

= .4 = .444444 
.285714 = .285714 



Ans. .158730 



(10.) 

^ = .5294117647058823 
^j = .3529411764705882 

Ans. .1764705882352941 



grbbnlbaf's arithmetic. 107 

(11.) 

5.12345 = 5.1234512345123451234512345123451 
2.3523456 = 2.3523456523456523456523456523456 

Ans. 2.7711055821666927777988888599994 
MULTIPLICATION OF CIRCULATING DECIMALS. 

(Abt. 305, p. 226.) 

(2.) 
87.32586 

437 



61128106 

26197759, 

3493034634 

Ans. 381.6140338 

3. 582.347 = 582f f J = ^VV'-A ; .oS == ^^ = ^ ; -s^^/^ 

X:h = \%V^^=HUi^> ^if|F= 19.4115782449, 
Ans. 

4. 3.145 = 3.1|f = 3.V^ = ft§; 4.297 = 4f 15- =441=:. 

"^l mXW = ^Wf = 13.5169533, Ans. 

(5.) (6.) 

.285714 .461607142857 

28 20 



2285714 9.232142857142 

571428. 4 



Ans. 8.000000 0.928571428571 

25 



(7.) .284931506 4642857142855 

365 18571428571428 

1424657534 23.214285714283 

17095 89041 Ans. 9cwt. Oqr. 23+lb. 
854794520 5 4 



Ans. 104.000000000 
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DIVISION OP CIRCULATING DECIMALS. 

(Art. 806, p. 226.) 

2. 345.8 = 345f ; .6 = f = | ; 345f -^ | = 518f = 518- 

.83, Ans. 

3. 234.6 = 234|; .7 = ^ ; 234§ -r- i = 301f = 301.7142- 

85, Ans. 

4. 13.5i69533 = 13Ti^ + ^/^^^=-4H||fgfa; 3.145 

4.297, Ans. 

5. 381.6140338 = 381,W(«7 + inrfMrriT = HVyVWiftftftftf^ ; 

4.37 = 4^; ^3^^i^^i^^,p^opji. ^ 4^y^ ^ 87.32586, 

Ans. 

6. .428571 = mm ; -625 = f ; ^UU "5- * = .6857142, 

Ans. 

7. 2.370 = 2m = ^^^l 4.923076 = ^mm = ^^^rWi^J 

W?^ -5- WfW = -481, Ans. 

8. ^y -f- ff^JII = .39, Ans. 

9. 316,31015 -^ t = 948.93045, Ans. 

10. 100006 -^ f = 150009, Ans. 

11. .36 = J| = tS:; .25 = ^?, + ^ = f§; A- "^ f« = 

1.4229249011857707509881, Ans. 

CONTINUED FRACTIONa 

(Art. 309, p. 229.) 

(3.) ^^i. = 82)261(3 First approx. vaL = ^ = 3. 

246 3x5 + 1 = 16^ g^ 

15)82(5 1x5 + 0=5 ^' 

75^ }^X2 + S=^_ 

7)15(2 5 X2 + 1 = 11"" ^' 



14 



35 



X7+16 = 261_ 



1)7(7 11 x7+ 5"= 82 "~^*^" 
I Ans. 3, 3^, 3^^;, 3|^, real val. 
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(4.) fB = 29)77(2 First approx. val. = f 

58 1x1+0=1 

19)29(1 2x1 + 1= 3' 

H 1x1+1=2 
10)19(1 3x1 + 2 = 5' 

15^ 2x1 + 1=3 

9)10(1 5x1 + 3=8' 
9 

3X9 + 2= 29 

1)9(9 8 X 9 + 5 = 77' ^^^^ ^^ 
- Ans. J, i, f , §, ^. 

(5-) im = 1327)1631(1 

1327 

"304)1327(4 
First approx. val. = ^. 1216 

1X4 + 0=4 "111)304(2 

1X4 + 1=5* 222 

4x2 + 1=9 82)111(1 

5X2 + I=ll" 82 

9_ X 1 + 4 = 13 29)82(2 

11X1+5 = 16* 58 

13x2+ 9 = 35 24)29(1 

16 X 2 + 11 = 43' 24 

35 X 1 + 13 = 48 5)24(4 

43 X 1 + 16 = 59' 20 

48 X 4 + 35 =131 4)5(1 

59x4 + 43=161' ± 
131 X 1 + 48 = 179 1)4(4 

161x1 + 59=220' 4^ 

179 X 4 + 131 = J47_ Ans. i, t, ^, ^f , e, if, 
220 X 4 + 161 = 1041' [|gi, ^j.j, ^Vt. 

10 



110 



KEY TO 



(6.) 



ff? = 



347)829(2 
694 



135)347(2 
270 

77)135(1 

77 

58)77(1 
58 

19)58(3 
57 



1)19(19 
19 



f = 2, first approz. val. 

2X2+1=5_ 
1X2 + = 2"" ^' 

5xl+2=7_ 
2x1 + 1=3"" *• 

7x1+5 = ^^2.. 
3x1 + 2= 5 

12x3 + 7 = 43_ 
"5"X3 + 3 = 18~^'^^- 

43x19 + 12= 819^ 
18x19+ 5= 347 

[2Hfi 



0') 13 568^ ^ t¥^' 

1000)13568(13 
13000 

568)1000(1 
568 

432)568(1 
432 



136)432(3 

408 

24)136(5 
120 



Ans. 2, 2i, 2i, 2f , 2^^, 2^- 



^ = first approx. val. 

j_xi + o = j^ 

13 X 1 + 1 = 14' 

2^X1+ 1 = 1 

14 X 1 + 13 = 27' 

^X3+ 1 = ^ 
27 x3 + 14 = 95' 

^X5+ 2= 37^ 
95x5 + 27 = 502' 

£7X1+ 7 = 44 
502 X 1 + 95 = 597' 

44 x2 + 37 = 2_25 

^)16(2 579 X 2 + 44= 1396^ 
16 



16)24(1 
16 



Ans. tV, ^, ^, gZg, ^j, ■^, T^^. 
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(8.) 1.27 = |g5- First approx. val. = ^f. 

100)127(1 1x3-1-1=4 

100 z'^'_--li 

• — ^ 1x3 + = 3"-^*' 
27)100(3 

81 4x1 + 1=5 



19)27(1 
19 



3x1 + 1 =4""^^" 
6x2 + 4=14 



8)19(2 4x2 + 3 =n"^-^^" 

— 14 X 2 + 5 =33_ 

3)8(2 n X 2 + 4 =26 ~ ^■^'^' 

2)3(1 ?5 XI + 14=47 _ 

2 26 X 1 + 11 = 37 "■ *^' 

1)2(2 47 X 2 + 33 =127 _ 

2 37 X 2 -|- 26 = 100 — ^Tt*- 

Ans. f 4, h «. §l» %h i§5=l»li li» 1A> 1/b» 14*» li^. 



RATIO. 

REDUCTION AND COMPARISON OF RATIOa 

(Art. 328, p. 232.) 

2. 63 : 72 = f I = J, Ans. 

3. 66 : 24 = ff = -y-, Ans. 

4. 4 X 6 X 3 : 8 X 9 X 2 = 72 : 144 = T% = i» Ans. 
6. 19 X 5 X 2 X 3 : 15 X 12 X 38 = 570 : 684 = IJJ 

= ^-^y Ans. 

(Art. 329, p. 233.) 

3. f : f = f X { = M = 35 : 24, Ans. 

4. 13J : 27 =^ == If = i =1 : 2, Ans. 

A of; 

5. 6.25 : 3.125 =^^= f = 2 : 1, Ans. 

O.120 
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6. 25 i lo} = ^X2^ : 16 X 10 = 100 : 160 = |^ J = 

[1=5 : 8, Ans. 

3:6) 

7. 9 : 27 >= 3 X 9 X 108 =2916 : 6 X 27 X 12 = 
108 t 12 ) 

[1924 = f IJf = f = 3 : 2, Ans. 

8. ^^^ ; 25^1 I = 12.5 X 76.5 = 956.25 : 6.25 X 25.5 = 

[159.375 = ^6^ = f = 6 : 1, Ans. 

(AnT. 330, p. 3S3.) 

3. 89 : 13 = f I = 3, Ans. 

4. 2i : 9=^=T^,Ans. 

5. 21 : 21 = f I = 1, Ans. 

6. ix ix^P = W = -^8^ : ixv = ^2<*^ = ¥; H^- 

X sV = l» -^J^- 

7. 24 : 6 = ^ = J, Ans. 

8. 4 : 36 = /^ = ^, Ans. 

9. 94A. 2R. 16p. = 15136p. ; llA. 3R. = 1880p. ; 1880 : 

15136 = ^\^ = A^^, Ans. 

10. 17 : 9 = ^ = If ; 39 : 19 = f f = 2^^ ; therefore tte 

ratio of 39 to 19 is the larger. 

11. 36 X 4 X 3 = 432 : 12 X 16 X 2 = 384 = ^ = f ; 

60-H(3x5)=4; (20 X 2) -5- 8 = 5 ; f - f = 
= ^J, Ans. 

12. .02 = /^; 2.503=2fff =^9^= -^2^- X ^%%^ = ^fMS^ 

= 112^, Ans. 

13. iXi = iV; i X J = A; ^XiA, = if=f. 

4 : 5 = ^; ^ — |^=^, Ans. That is, the first ratio is 
the greater by -r^, 

14. 220 : 500 = f § ^ — ^^ Ans. 

15. 36 : 180 = -J, Ans. 
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16.) 4900)11283(2 
9800 

1483)4900(3 
First approx. ratio = ^. 4449 

1x3 + 0=3 "451)1483(3 

2x3 + 1=7 . 1353 



2x 3 + 1 =7 

3 X 3 + 1 =10 
7 X 3 + 2 = 23 

10 X 3 + 3 = 33 
23 X 3 + 7 = 76 

33 X 2 + 10 = 76 
76 X 2 + 23=175 

76 X 7 + 33 = 565 
175 X 7 + 76 = 1301 

565 X 1 + 76 = 641 
1301 X 1 -h 135.= 1436 

641 X 1 + 555 = 1196 
1436 X 1 + 1301 =2737 
1196 X 1+ 641 =1837 
2737 X 1 + 1436 = 4173 

1837 X 2 + 1196 = 4870 
4173 V 2 -4- 2(R.^7 _ TTT^ 



130)451(3 
390 



61)130(2 
122 



8)61(7 
56 

5)8(1 

3)5(1 
3 

2)3(1 
2 

1)2(2 
2 



JL»a7 X ^ + 1196 = 4870 
4173 X 2 + 2637 = Il083 

^- ^ h ih H. 1%, T^, ,fi^, ^ff, im, 

10* 



Ans. |, 



i 1 O 8 3' 



U4 



KBT TO 



(17.) 1000000)3141592(3 

3000000 



141592)1000000(7 
991144 



First appiox. ntio = f 

3x7 + 1 = ^ 
1X7 + 0= 7 

22x15 + 3 = 333 
T X 15 + 1 = 106 

333x1 + 22 = 355 
106 X 1 + 7 == 113 

355 X 84 + 333 = 30153 
113x84 + 106= 9492 

30153 X 6 + 355 = 181273 
■9492 X 6 + 113 = 57065 
181273 X 2 + 30153 = 392699 
57065 X 2 + 9492 = 123622 

A o 00 «>9<« <t!;>(L 9ni 



8856)141592(15 

8856 



53032 
44280 

8752)8856(1 
8752 



104)8752(84 
832 

432 
416 



3, 3* , 3^. 3,1ft, mu^ H^Ui^ ^^mus 



16)104(6 
96 

~8)16(2 
16 



1 = 



ANALYSIS BY RATIO. 

{Asa. S3I9 P- 2SS.) 

(2.) 1 80 

17 











11360 


= 17A. 


(2E. 


:1A. 


= i); 


J of 80 


= 


40 


= 2R 


(IR. 


:2R. 


= i); 


iof 40 


^-^ 


20 


= IR 


(20r. 


:1R. 


= i); 


J of 20 


= 


10 


= 20r. 


(lOr. 


:20r. 


= i); 


iof 10 


= 


5 


= 10r. 


( 5r. 


:10r. 


= J); 


^of 5 


= 


2.5C 


1= 5r. 



$1437.50, Ana. 



greekleaf's abithmetic. 115 

(3.) $ 2.50 

16 

$40.00 =16cwt. 
( 2qr. : lowt. == i) 5 i of $2.50 == 1.25 = 2qr. 
( Iqr. : 2qr. = i) ; i of $ 1.25 = .625 = Iqr. 
(101b. J lowt. = ^) ; 3^ of $ 2.50 = .25 = 101b. 

$42,125, Ans. 

(4.) $14.00 

27 

$ 378.00 = 27cwt. 
( Iqr. : Icwt. = J) ; J of $14 = 3.50 = Iqr. 
(201b. : lowt. = I) ; ^ of $14 = 2.80 = 201b. 

$384.30, Ads. 

(5.) $5.60 

7 

$ 39.20 = 7ycL 
(2qr. : 1yd. = J) ; J of $5.60 = 2.80 = 2qr. 
(Iqr. : 2qr. = J) ; J of $2.80 = 1.40 = Iqr. 
(2na. : Iqr. = J) ; J of $ 1.40 = .70 = 2na. 

$44.10, Ans. 

(6.) $20 

7 



$140.00= 7ton. 
(lOcwt. : 1 ton = J) ; i of $20 = 10.00 = lOcwt. 
( 2cwt. : lOcwt. = -J) ; ^ of $ 10 = 2.00 = 2cwt. 
( Icwt. : 2cwt. = i) ; ^ of $ 2 = 1.00 = Icwt. 
( 2qr. : Icwt. = J) ; J of $ 1 = .bO = 2qr. 

$153.50, Ans. 
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(8.) $4.40 

19 

$ 83.60 = 19yd. 
(2qr. : 1yd. = J) ; J of $4.40 = 2.20 = 2qr. 
(Iqr. : 1yd. = J) ; J of $4.40 = 1.10 = Iqr. 
(2na. : Iqr. = J) ; |f of $ 1.10 = .55 = Ina. 







$87.45, Am 




(9.) 


$32 
24 


( 3R, 
(20p. 


:1A. = |), 
: lA. = i) 


$768 
; |of $32— 24 
; J of $32= 4 

$796, Ans. 




(10.) 


200 
$0.30 


lb.= 


$60.00 = 2001b. 
i) — iof$0.30— .075— 4oz, 

$59,925, Ans, 




(11.) 


714 
15s. 

. 3570 
714 


(6d. 


:ls,= J); 


10710s. 
i of 714 — 357 

20)11067 

553£. 78., Ann. 
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(12.) $450 

2 



$900 = 2y. 
( 6mo. : ly. = J) ; i of $ 450 = 225 = 6mo. 
( 3mo. : 6mo. = J); J of $225 = 112.50 = 3mo. 
(15da. : 3mo. = ^) ; ^ of $ 112.50 = 18.75 = 15<ia. 

$1256.25, Ans. 
(13.) 
$ 80.50 X 25 = $ 2012.50 = 25 A. 
( 2R. : lA. = ^) ; i of $ 80.50 = 40.25 = 2R. 
(20r. : 2K = J); 4 of $ 40.25 = 10.06+ = 20r. 
(lOr. : 20r. = J) ; J of $10.06+ = 5.03+ = lOr. 
( 5r. : lOr. == J) ; |f of $ 5.03+ = 2.51 + = 5r. 

$2070.35+, Ans. 

(14.) j498 

(2s. : 1£. = ^) ; ^ of 498 = 49£. 16s. 

(6d. : 2s. = i) ; ^ of 49£. 16s. = 12£. 9s. 

62£. 5s., Ans. 

(16.) 

35gd. 2qt. Ipt. : llgal. 3qt. Ipt. = 3 ; 

^5.83| X 3 = $17.51 J, Ans. 

(17.) 
12yd. Iqr. 2na. : 24yd. 3qr. = J ; 
$49.50 X i = $24.76, Ans. 

(18.) 

73bu. 3pk. : 14bu. 3pk. = 5 ; 

17bu. 2pk. 4qt; X 5 = 88bu. Opk. 4qt., Ans. 

(19.) 

$9.75: $3.25 = J; 

IT. 2cwt. 2qr. 151b. X J = 7cwt. 2qr. 51b., Ans. 

(20.) 

4h. : Ih. 20m. = 3 ; 

27m. Sfiir. 20rd. X 3 = 82m. 2fur. 20rd., Ans. 
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SIMPLE PROPOKTION. 
(Abi. 338, p. 240.) 

3. 16A. : 197A. : : $720 : $8865, Ads. 

45 

l?I^ = $8865.Ai«. 

4. $8865 : $720 : : 137 A. : 16A., Ana. 

720x137 ,„. . 
8865 = ^^^•' ^ 

5. 15hhcL : 84hhd. : : $17595 : $885.32, Ans. 

84X17595^^^3^3^^^ 
15 

6. 912: $40:: $6:612. 

20 
^0X0 






= $ 20, Ans. 



7. 15 men : 10 men : : 45 days : 30 days, Ans. 

3 

10 X^^ 



1 



= 30 days, Ans. 



8. 7 + 9 = 16 : 8 + 4 = 12 : : 12 : 9. 

12X12 Q . 
— jg — = 9, Ans. 

9. 3 men : 9 men : : 17 days : 51 days, Ans. 

10. 17 days : 51 days : : 3 men : 9 men ; 9 — 3 = 6 men, Ans. 

11. 5| rods : 160 rods : : 1 rod : 29^ rods, Ans. 

12. $100 : $850 : : $6 : $51, Ans. 

13. $6 : $32 : : $100 : $533.33^, Ans. 

14. 20gal. : ISOgal. : : 1671b. : 15031b., Ans. 

15. 2ft. : 3ft. : : 75ft. : 112ift., Ans. 

16. $4.75 : $160 : : 36 miles : 1212ff mUes, Ans. 
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17. * 8 days : 12 days : : 100 men : 150 men, Ans. 

18. ^^yd. : fyd. : : $/^ : $0.48, Ans. 

19. 36A. SB.. : 21A. 3R. 20p. : : $ 1260 : $ 750, Ans. 

20. lOpwt. 18gr. : 20001b. : : $10 : $446511fJ, Ans. • 

21. 4iyd. : 13|yd. : : $9.75 : $29.25, Ans. 

22. 2Jin. : 144in. : : lin. : 57fin., Ans. 

23. tV • A • • ^1^- • 1^^- l^s. 6fd., Ans. 

24. 13° 10' 35" : 360° : : 1 day : 27da. 7h. 43m.+, Ans. 

25. 71b. : l2lb. : : $1 : $1.28|., Ans. 

26. $1.75 : $213.50 : : 71b. : 8cwt. 2qr. 41b., Ans. 

27. 7oz. : 71b. lloz. : : 30£. : 407£. 2s. lOfd., Ans. 

28. $ 600 : $ 500 : : 6 months : 5 months, Ans. 

29. $7.50 : $8.00 : : 7oz. : l^-^z., Ans. 

30. 1 man : 1000 men : : 3^ X 1 J = Wj^- ' 7031 Jyd. 
IJyd. : 1yd. : : 7031i-yd. : 5625yd., Ans. 

31. lOh. : 14h. : ; 9 d^ys : 12|- days, Ans. 

32. 75 — 40 =35gal. : 500gal. : : Ih. : 14h. 17m. 8fsec., Ans. 

33. $0.56 : $120.96 : : 1 glove: 216 gloves. 
216 -r- 12 = 18doz., Ans. 

34. 20m. : Im. : : Icist. : g^cist. 
40m. : Im. : : Icist. : ^^^cist. 
75m. : Im. : : Icist. : ^5-. 

A + iV + tV = trpu' 

^^cist. : Icist. : : Im. : 11m. 19|§sec., Ans. 

85. . 5da. : Ida. : : 1 field : | field; 6da. : Ida. : : 1 field : ^ field. 

■J + i = i^ field ; ^^ field : 1 field : : Ida. : 23^da., Ans. 

36. 8a : 24ft. : : 6 men ; 18 men. 

Then 6 days : 12 days : : 18 men : 36 men, Ans. 

37. A can do ^ of the labor in 1 day, A and C can do ^ of 

it ; therefore, C alone can do ^^^ — ^V = 3V ^^ ^*- 
Then ^ work : 1 work : : Ida. : 30da., Ans. 

38. 700 men : 1 man : : 1840001b. : 262f.lb. 

Then 51b. : 262f lb. : : 1 week : 52 weeks 4 days, Ans. 

39. I X 3 X 25 = 56ilb. ; 56ilb. : 31501b. : : 1 week : 56 

weeks, Ans. 
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40. 8x8 = 64in. : 20 X 16 X 144 = 46080iii. 
64iii. : 46080in. : : 1 tile : 720 tUes, Ana. 

41. 10 X 9 X 4 = 360 cubic inches in each stone. 

80 X 20 X 2i X 1728 == 6220800 cubic inches in the waU. 
360in. : 6220800in. : : 1 stone : 17280 stones, Ans, 

42. IT. 7cwt. 3qr. 201b. = 27951b. ; 13T. 5cwt. 2qr. = 265501b. 
27951b. : 265501b. : : $9.50 : $90.24+, Ans. 

43. 61.31b. : lib. : : $44.99 42 : $0,734, Ans. 

44. Ihhd. : .15hhd. : : $2.39 : $0.3585, Ans. 

45. .75 ton : 1 ton : : $15 : $20, Ans. 

46. .5jd. : 67d. : : 10yd. : 120jd.'i Ans, 

47. lOh. : 12h. : : 15da. : 18da., 4jis. 

48. 9 months : 5 months : : 450 men : 250 men. 
450 — 250 = 200 men, Ans. 

49. As the l;pur and minute hand pass each other 11 times in 

12 hours, and as they are together at 12 o'clock, it is 
evident they will next pass each other in -^ of 12 hours 
= Ih. 5m. 27-i^^c., Ans. 
llh. : 12h. : : Ih. : Ih. 5m. 27-33rSee., Ans. 

BY ANALYSIS. 

50. If A and B can perform a piece of labor in 5^^ days, it is 

evident that in 1 day they would do r — = H of the 
work. If B and C can do the work in 62. days, in 1 day they 

would perform^ = ^^ of the work. If A and C can do 

the work in 6 days, in 1 day they would perform ^ of it. 
It then appears #iat A, B, and C, by laboring each 2 
days, will perform ^ J + /^ + J = f ^ = i of the work ; 
and therefore, by laboring 1 day each, they would do J of 
J = J. of it. And if ^ of the labor be performed in 1 
day, it is evident that the whole work will be performed 
in 4 days, Ans. 
If A, B, and C, can do |^ of the work in one day, and A 
and B can do ^, it is evident that can do J -^ ^ = 
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^ = ^ of it in 1 day, and therefore will be 15 days 
in perfonning the whole. B and C can do ^^ of it in a 
day ; therefore A can do J — ^jj = i^cj of it in a day, or 
he will be 10 days in doing the whole. A and C can do 
^ of the work in a day ; therefore B can do |^ — ^ = ^ 
in a day, or, in performing the whole labor, he will be 12 
days, Ans. 

FORM OP STATEMENT. 

1 work : ^^ work = A and B. 

^ work = B and C. 

^ work = A and C. 



5^ days : 1 day : 
6f days : 1 day : 



6 days : 1 day : 



1 work 
1 work 



^ — ii = tV ^^^^ ' 1 work : 
J — ^ij = yV work : 1 work : 

^ — ^ = tV ^^^^ • ^ ^^^^ • 
^ work : 1 work : 



J work = 2 A, 2B, 2C = 
I work = A, B, and C. 

1 day : 15 days = C. 
1 day : 10 days = A. 
1 day : 12 days = B. 
1 day : 4 days = A, B, and C 



(Art. 339, p. 243.) 

(2.) 
246A. IB. 32p. = 39432p. ; 3 + 4 + 5 



= 12. 



12:3 
12:4 
12:5 






89432p. : 61A. 2R. 18p. 
39432p. : 82 A. OR. 24p. ^ Ans. 
S9432p. : 102A. 211. 30p. 



4i 
7 






(3.) 

7 =W; 



11 



24/^ = W- 

319 : 55|f^' 

319 : SS^^^V 
319 : 86||f I 
319 : 91i|^ J 



Ans. 
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4. Gold 9 -\- silver ^ + copper \ = 10. 
10 : 9 : : loz. Ipwt. 12gr. : 19pwt. 8f gr. = gold. 
10 : i : : loz. Ipwt. 12gr. : Ipwt. If gr. = silver. 
10 : J : : loz. Ipwt. 12gr. : Ipwt. l|gr. = copper. 



Ans. 



5. SOver 9 + copper 1 = 10 ; 192gr. X 20 = 3840gr. 

10 : 9 : : 3840gr. : 7oz. 4pwt. silver. 
10 : 1 : : 3840gr. : IGpwt. copper. 

6. First, 1 ; second, IJ X 1 = IJ ; third, 1| X li = 2f ; 
l = f; 1J=^; 2f = ^; 1+^ + ^ = ^. 



41 
41 
41 



9 
12 
20 



$ 600 : $ 131ff = first man receives. 
$ 600 : $ 175f{^ = second man receives. 
$ 600 : $ 292ff = third man receives. 



Proof, $ 131f f + $ 175f J + e 292f f = $ 600. 

7. 98 -f- 86 + 64 = 248. 

248 tons : 98 tons : : 93 tons : 36| A's tons. 

248 tons : 86 tons : : 93 tons : 32^ B's tons. } Ans. 

248 tons : 64 tons : : 93 tons : 24 C's tons. 

8. 15 + 32 = 47 miles ; 25 + 32 = 57 miles. 



47mi. : 15mi. : : 160mi. : 5lAmL A. 



57mi. : 25mi. : : 160mi. : 70-J^mi. B. ) 



? Ans. 



COMPOUND PROPORTION. 
(Abt. 340, p. 245.) 
(2.) 
, ^ * -rt 1- } • • 117 miles : 104 milea Ans. 



9 hours : 12 hours ] 



2 4 . 

0X30 
3 3 



= 104 miles, Ans. 
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24 men : 6 men "^ 
8 hoars : 9 hours 

20 feet : 200 feet 
6 feet : 8 feet 
4 feet : 6 feet 



(3.) 



^ . : 16 days : 90 days, Ans. 



OPERATION. 

6X9X200X8X6X16 = 829440 
24x8x20x6x4 == 92160 

(4.) 



= 90 days, Ans. 



$100 : $500 ) 

12 monais : 4 months !•■ = *^ = * ^^' ^^ 



$6 



(5.) 



' $10 ) 

4 months : 12 months J = = «100 = «5««. Ans. 



$500: $100 
$6 :$10 



(6.) 



r : : 12 months : 4 months, Ana, 



(7.) 



$500 : $100 ) 

4 months : 12 months r •■* 1^ = « ^' ^- 



9 comp. : 5 comp. 
10 hours : 11 hours 
25 sheets : 36 sheets 
24 pages : 16 pages 



(8.) 



44 lines 


: 50 lines 


40 letters 


: 45 letters 


60 men 


: 12 men 


30 feet 


: 300 feet 


6 feet 


: 8 feet 


3 feet 


: 6 feet 


8 hours 


: 12 hours 



16 days : 12 days, Ans. 



(9.) 



: 15 days : 120 days, Ans, 
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KEY TO 



CANCELLING. 



10 ■ 1 

12 X 300 X $ x^ xnxu 

PX30X0X3X* 
1 1 



= 120 days, Ans. 



(10.) 

^. , Ao -, ( : : 84 bushels : 336 bushels, Ans. 

24 days : 48 days ) 

CANCELLING. 

2 2 

— =:; -f-z — = 336 bushels, Ans. 

1 1 



(11.) 



^'.^::^:'l'LT^^ 



150 miles 



64 miles 



(12.) 
7ioz. == 7.25 ; 4s. 2d. = 50d. ; 5s. 6d. = 66d. ; Is. 2d. = 14d. 
66d. : 50d. ) 
4|d. : 14d. i ■ • '^•^^^- '• l^iJfoz., Ans. 

CANCBLLXNG. 

2 7 

^XUX 7.25 _^^^ . 

~WxJW = ^^*^*"- ^^ 
33 19 



(13.) 



24 men 


: 496 men 


9 hours 


: 11 hours 


7 hard. : 


4 hard. 


465 feet 


: 337i ^eet 


3| feet 


: 5f feet 


2J feet 


3^ feet 



^ : : 5i days : 132 days, Ans. 
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CONJOINED PROPORTION. 

(Abt. S41, p. U1.) 

(2.) 

FORM OF STATEMENT. 

lOOA. Bradford == 120A. HaverhiU ; 
50A. Haverhill = 65 A. Methuen ; 
150A. Methuen. 

OPERATION. 

100 X 50 X 150 = 750000 __ 

120X 65 = T800" - ^^*^' ^^^ 

(3.) 

FORM OF STATEMENT. 

101b. cheese = 71b. butter ; 
111b. butter = 2bu. com ; 
llbu. com = 8bu. rye; 
4bu. rye = 1 cord wood ; 
10 cords wood. 

OPERATION. 

10X11 X11X4X10 = 48400_, 

7X2X8X1= "112"-*^^*"^^^ 

(4.) 

STATEMENT. 

12 men = 25 women. 
5 women = 6 boys. 
75 boys. 

OPERATION. . 

12 X 5 X 75 



25X6 

11* 



= 30 men, Ana 
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(5.) 

STATEMENT. 

6 gallons = 5 imperial gal. 
10 imp. gal. = 6 Velts. 
26 Velts = 16 Vedros. 

63 gallons. 



OPERATION. 



5 X 6 X 16 X 63 = 30240 _ 
6 X 10 X 26 =1560--^^^^^'*^ ^^ 



(6.) 

STATEMENT. 

7 Boston = 8 Bufelo. 
10 Buffalo = 14 Chicago. 
21 Chicago = 25 Davenport. 
120 Davenport. 



OPERATION. 

7 X 10 X 21 X 120 = 1764 



8 X 14 X 25 = 2800 



= 630 bu^els, Ans. 



(7.) 

STATEMENT. 

24s. Massachusetts = 32s. New York. 
48s. New York = 45s. Pennsylvania. 
15s. Pennsylvania = 10s. Canada. 

100s. Massachusetts. 

OPERATION. 

32 X 45 X 10 X 100 = 1440000 ^- . 

24 X 48 X 15 = 1728 " ^"^^'^ ^"^^ 
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MISCELLANEOUS EXAMPLES IN PROPORTION. 

(Page 248.) 
(10 

BY ANALYSIS. 

27 X 7 = 189 = miles A is ahead of B. 
36 — 27 == 9 miles that B gains each day on A. If, there- 
fore, 9 miles are gained in one day, it will require, to gain 189 
miles, 189 -f- 9 = 21 days, Ans. 

FORM OP STATEMENT. 

36 — 27 = 9m. : 189m. : : 1 day : 21 days, Ans. 

(2.) 

BY ANALYSIS. 

2s. 3d. = 27d., price obtained for the coffee. It is evident 
that 27d. is ^ of the cost ; therefore, |^ of 27d. = 20d. was 
the cost, Ans. 

FORM OF STATEMENT. 

135d. : lOOd. : : 27d. : 20d., Ans. 

(3.) 

FORM OF STATEMENT. 

2000 X 12 X 7 X 14 = 2352000 -h 16 = 1470001b. whole 

quantity. 

105 X 200 = 210001b. wholly spoiled. 

147000 — 21000 = 1260001b. left to subsist on. 

2000 X 12 X 7 = 168000 rations. 

2016000 -r- 168000 = 12oz. for each man per day, Ans 

(4.) 

FORM OF STATEMENT. 

2000 X 12 X 7 X 12 = 2016000 -s- 16 = 1260001b. quantity 

subsisted on, ^^ 

126000 -^ 6 = 210001b. spoiled. 
21000 X 7 = 1470001b., the whole quantity, Ans. 
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(5.) 

FOBH OF STATEBIENT. 

2000 X 12 X 7 X 14 = 2352000 -^ 16 = 1470001b., whole 

weight. 
2000 X 12 X 7 X 12 = 2016000 -^ 16 == 1260001b. lefk to 

subsist on, Ans. 

(6.) 

FORM OF STATEMENT. 

$3.00 X 60 = $180, price given for the HoUand. 
$4.00 X 60 = $240, price obtained for it. 
$180 : $240 : : $240 : $320, Ans. 

7. IJlb. : 201b. : : $ 1 : $ 13.33J. 
151b. : 621b. : : $ 12 : $ 49.60. 

$ 13.33 J + $ 49.60 = $ 62.93 J, price of the tea. 

201b. + 621b. == 821b., whole quantity of the tea. 

31b. : 821b. : : $ 4 : $ 109.33J ; $ 109.33i - $ 62.93J =t 

8. 2 fiir. 3rd. 3yd. = 1824 feet. [$ 46.40, Ans. 
66ft. : 64ft. : : 1824ft. : 1768-f\ft. 

1768i8^ft.* X 4 = 7074|^ feet, Ans. 

9. 7 cows : 3 cows : : 5 oxen : 2f oxen. 

2 + 2| = 4f oxen; 4f oxen : 5 oxen : : 87 days : 105 
days, Ans. 

10. 8mo. : 6 — 4 = 2mo. : : 360 men : 90 men. 
360 — 90 = 270 men, Ans. 

11. lOj = 10.25 ; li = 1.875 ; 100 - 5 = 95 ; 100 : 95 

: : 1.875yd. : 1.78125yd. ; 100 : 95 : : i.78125yd. : 
1.6921876yd. ; 1.6921875 : 1 ; : 10.25yd. : ^jU^jd., 
Ans. 

12. 130A. 2R. 20p. = 20900p. ; 20900 X 4 == 83600 ; 
100 A. OR. 30p. = 1603(^. ; 16030 X 5 = 80150 ; 
83600p. : 80150p. : : $6537.50 : $6267.71+, Ans. 

13. 192 tons 17cwt. 161b. = 3857161b. ; 800 + 101 + 56 + 

43 = 1000. 
1000 parts : 800 parts : : 3857161b. : 308572tlb., copper. 
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1000 parts : 101 parts : : 385n61b. : SSOST/^yb. tin. 
1000 parts : 56 parts : : 3857161b. : 21600^^1b. zinc. 
1000 parts/ 43 parts : : 385716ib. : 16585j^|5lb. lead. 

14. 81 wt psa^ f 42w. pine : : 1 oak : |f «ak *^ /" 

7 : 8 : : If : ^f ; that is, oak is to pitch pine as 48 to 81 ; 
If -f. If = f ¥ 5 that is, If cords of oak are equal to 2 
cords of pine ; therefore, ff oaks : 20 oak : : 2 pine : 36 
pine. 

36 -r- 2 = 18 cords of each, Ans. 

15. 63 X t = 50f gallons. 

85gal. : 50| : : $ 116.95 : -$ 69.34f |, Ans. 

16. 4 cows : 15 cows : : 3 horses : 11:^^ horses. 
1 sheep : 7 sheep : : J cow : ^ cows. 

1 cow : ^ cows : : J horse : If horses. 

10+llJ -|1 1| = 23 horses. 

Then as 23 horses : 8 horses ) «^, ^-««, 

3Jtons : ^^ ^^l'''^Odf.js:U^^,d^js, Ans. 

17. 25 : 14 : : 1 : J^. 

7 : 5 : : 1 : ^^. 

5 : 2 : : 1 : f . 
iiX^Xi=m=^'^ 2000-5-2^ = 12500 pounds of tur- 
nips, are equal to 2000 pounds of potatoes ; 14 : 25 : : 35 
cts. for beets : 62| cts., the proportionate price of potatoes ; 
that is, 80 cts. for potatoes is as much dearer than 35 cts. 
for beets, as 80 is more than 62J =r 17^ cts. ; again, 5 : 
2 : : 25 cts. for carrots ; 10 cts., the proportionate price 
for turnips ; but 20 cts. for turnips is 10 cts. dearer than 
the proportionate price ; hence, 20 cts. for turnips is 10 
cts. dearer than 25 cts. for carrots, Ans. 

18. A travels 22 J days at the rate of 18. miles per hour = 405 

miles. He not only travels as far as B, but the distance 
that B would travel in twice 9 days = 18 days ; therefore, 
B, to travel the whole distance which A has travelled, 
would require 22 J -[- 18 = 40 J days ; therefore, 405 -;- 
40 J = 10 miles per day, Ans. 



130 



KEY TO 



19. By ihe oooditioiis of ihe question, 2 men bear the expenses 
of the ride for 20 miles, 3 men fi>r 52 miles, 4 men for 42 
miles, and 5 men fi)r 30 miles; therefore, each of the 
'' two mai " will pay ^ the hire for 20 miles, -{- | for 52 
miles, -{- ^ for 42 miles, 4- i for 30 miles, = the hire for 
43f miles. 

The " two men *' will pay for 43| X 2 = hire for 87 1 miles. 
Awillpay Jfor52,+ifor42,4-ifor30= " 33| miles. 
BwiUpay J for 42, + i for 30 = " 16^ miles. 

C wiU pay J for 30 = « ^ miles. 

144 



144 : 87| : : $ 25 : $ 7.6094^g|, share of each of the "two men." 

144 : 33f : : $ 25 : $ 5.873^^5, A's share. 

144 : 16^ : : $ 25 : $ 2.864/^, B's share. 

144: 6 :: $25: $1,041 J, C's share. 



1. 
2. 
3. 
4. 
5. 

2. 

3. 
4. 
5. 
6. 

7. 



PERCENTAGE. 
(Akt. 846, p. 252.) 



.19 

.27 

.135 

.0175 

.074 



6. 
7. 
8. 
9. 
10. 



Abt. 847, p. 252o) 



75bxi. 

IScwt. 

45 tons. 

$375 

665chal. 

.8 miles. 



8. 

9. 
10. 
11. 
12. 



.77J 
1.06 
1.07 
3.05 
9.998 



990 

48bbl. 

eohhd. 

$0.25. 
15.121b.' 
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(13.) 

900 
.08 




(14.) 

ei728 
.15 




72.00 




8640 
1728 




900 
72 




$ 259.20 




828 
.50 




81728 
259.20 




414.00, Ans. 




e 1468.80, 


, Ans. 


$ 25000 
.40' 


(15.) 




e 25000 
10000 


,10000.00— wife' 


s share. 




$ 15000 


$ 15000 
.30 






$ 10000 
4500 


i 4500.00 = son's 


share. 




e 14500 


$ 25000 
14500 




. 




10500 
60 








3)10440 









$ 3480 =: each daughter's share. 
Ans. Wife, $ 10000 ; son, $ 4500 ; each daughter, $ 3480. 



2. 
3. 
4. 
5. 
6. $ 



(Aet. 848, p. 258.) 

12J per cent. 

10 per cent. 

5 1 per cent. 

25 per cent. 

36.00 X .25 = $ 9.00 ; 

• T^ri^ 06, Ans. 



J9.00 -f-150 



7. 

8. 

9. 
10. 
11. 



75 per cent. 
37 J per cent. 
50 per cent. 
20 per cent. 
20 per cent. 
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KBY TO 



12. 100 -T- 140 = .71f, the per cent, that tiie grammar class 

is of the geography class. 100 — 71 f = 28^ per cent., 
Ans. 

13. 4 H- 32 == .12A, Ans. 

14. 22 -f 3 = 25 ; 25 : 22 : : 100 : 88 per cent, of copper. 
25 : 3 : : 100 : 12 per cent, of nickel. 

15. 25 pear-trees are 2 5^x l O ii. = 10 per cent, of the whole. 

40 per cent. -{- 12 per cent. -|- 8 per cent, -j- 1^ per cent. = 
70 per cent. ; 100 — 70 = 30 per cent, peach-trees, Ans. 



(Abt. 349, p. 255.) 



2. 
3. 
4. 



250. 

203^. 

600. 



5. 
6. 

7. 



8. 17 -{- ^ = l^i P^ cent, of the whole number ; 



2i%. 
$13. 

$140. 
23 X 100 



4^0 V 100 
9. .33^ of .45 = .15 ; ^, = 3000, Ans. 



154 
[= 150, Ans. 



10. 3m.lfor. Ird. = lOOlrd.; 122L^li2? = 8008rd. = 25m. 



12J 



[Oftir. 8rd., Ans. 



10 V 100 

11. '"^ ^^^ = llOf ; llOf — 19 = 91|, Ans. 

12. i^42<i^^ = $270; «J5:?yii2?= $221.34; 



IH 



16§ 
[$279.00 — $221.34 = $57.66, Ans. 



$ 20.96|f 
$34.27iif 



(Art. 350, p. 256.) 

3. 120 5. 

4. 365 6. 

7. $24 -T- 1.33i = $18, Ans. 

8. 2m. efiir. 24rd. = 904rd. ; 904 -5- .87^ = 1033frd. = 3m. 

Ifur. 33frd., Ans. 

9. $ 123.16 -i- .84 = $ 146.61, Ans. 
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10. CyA It^f. -i- .25 = 25yd. O^qr. = quantity ont off; 

25yd, Oji^qr. + 6yd. Ifyqc. = 31yd. Iqr. 2na., Ana. 

11. 279 -r .90 = 310, taken ; 310 — 279 = 31, lost,' Ana. 

12. 100 — 86^ = 13^ per cent., which A had left. 
100 — 55 = 45 per cent, which B had left. 

Hence, .13i+.45 = .58^, which they both have left of 2.00 = 
,„,^,,.$36,85iO1^00^,„„ 



100 : 13^ t 
100 



m 

: : $ 8.50^, what A had left. 
>, what B had 1^, 

EXAMPLES. 



3I6f 
40 



12. 



81J, 
$66, 

$22. 

:, AUB. 



13. 6 X 30 X 12 = 2160 ; 2160 x -15 = 

14. 12 : 100 : : $0.69 : $5.75, Ana. 

15. 5400 -|- 6000 = what was excavated in the first two weeks 

= 11400; 40500 — 11400 = 29100; 29100 X -25 = 
7275 = vh^lnts excavated in the third wetJc ; 11400 
+ 7275 = 18675 ; 40500 -f- 2 = 20250; 20250 — 
186J^|it= 1575 cubic feet, Ana. 



13. .25x.50 = .12i; 



.12^ X 100 
75 



,10f, Ana. 



17. $ 0.50 X .80 = $ 0.40, the cost of a gallon ; $ 0.40 X -25 

= $0.10; $0.40H- $0.10 = $0.50. Ans. 

18. 20 X .04 = .8; 1 X -05 = .05 ; 20 — .8 = 19.2 =the 

length after shrinking ; 1 — .05 ^ .95 = width afW 
shrinking; 19.2 X -95 = 18^ i 20 — ISjft = lj|yd., 

12 



19. 15 per cent, of 1.00 =.15 = dau^ter'a; 

10 per cent, of .85 =.085 + Vo of *aacre=Boii'B; 

25 per cent, of .765 — t>o = .19125 — ^ of an acrc= wife's; 
.42625 + j^ = Ite shares of 
the wife, the son, and the d^uhter i and 100 — .42625 
= tlie remainder -f- ^ of an IK which is not included in 
the .42625. Hence 1.00— .42625 = .57375 = 39 X & 
= 195 + ^ of an aore =^5^$,^. 

.57875 : 1.00: : 195jV ac 

20. 30,500,qjJ0 X 1-S41 = 4] 

21. Let the English = 100 per 
100 + 33J = laSiperc. 
133l + 8iofl33i = 14j 
144S — 100 = 44| per c1 

I : 1600 : 3 



44J 
100 



100 



133i : : 
144^ : : 



13600 the whole number. 
8600 : : 100 :■ 2&j%, perc^j^ of English ; 
4800 : : 100 : SSi^,, peroen%e of French; 
5200 : : 100 : 38,^^, percentage of Turks. 

22. $7.25 X 10= «0.725; $7.25 — $0,725 = $6,525; 

$7.25 -|- $0,725 = $7,975; 87.975 — $6,525 = 
$1.45; $6,525 : $1.45 : : 10a^^2^ = thepercent. 
of the proceeds of the flour aboviWw cost ; 560 X 8 1.45 
= $812.00 = profits. Ana. ^^ 

23. 87500 -i- 1.25 = 70000, Ans. ^B 

24. Let the cost of the horse ^ 100 ; but the horae cost 62( per 

cent, as much as the buggy ; hence 62^ : 100 : : 100 : 
160 = the proportionate percentage of the boggy; 100 — 
■ 70 ^ 30, the proportionate percentage of the harness; 
100 + 100 + 30 = 290 ; 



290 


100 : 


: 8500 


$172J^ 


290 


160 : 


: $500 


$275^S 


290 


30 : 


: 8500 


$ 5Ui 
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2. 
3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

26. 





IISTEKEST. 




(Akt. 354, p. 


262.) 








y. mo. da. 




$40.50 


27. 


1859 9 19 




$476,144 
$161.33 




1856 6 4 




3 3 15 




$ 888.546 




$98.25 X .197^ = $19- 




$108,587 




[.404, Ans. 




$44,442 








$ 540.000 


28. 


jr. mu. uck 

1860 6 18 




$1.30 




1836 1 19 




$1,275 




24 4 29 




$ 0.6867 
$31.85 
$ 116.99 




$ 22.763 X 1.464f=$ 33- 

[.344, Ati8. 




$40.10 


29. 


y. mo. da. 

1859 9 12 




$0.0758 
$0.9739 




1855 7 




$ 14.607 




4 9 5 




$0,227 




$ 175.07 X .285^ = $ 50- 




$31,146 




[.04, Ans. 




$18,674 




y. mo. da. 




$193.09 


30. 


1854 11 




$ 3.37i 




1852 11 6 




$26,343 




115 




$0,584 




$ 197.285 X .065| = $ 12- 




$ 17.438 




[.987, AnR. 


y. 


mo. da. 


31. 


$4377.15 X .18 — $787- 


1863 


6 27 




.887; $ 787.887 + $ 43- 


1852 


11 




77.15— $5165.037 — 


11 


6 16 




the amount, Ans. 


$76,895 X .692§ =$53- 


32. 


$444.60 X .33 = $146- 




[.262, Ans. 




.718, Ans. 
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KEY TO 



(A&T. 3^, p. 265.) 

(2.) 

$16.75 

m 

Interest for 1 year s=1.1725 

Int for 4 mo., J of a year = .3908 
Int. for 2 mo., J of 4 mo. = .1954 
Int. for 1 mo., i of 2 mo. = .0977 
Int. for 15 da., i of 1 mo. = .0488 
Int. for 2 da., ^\ of 1 mo. = .0065 

Int. for 7 mo. and 17 da. = $ 0.7392, Ans. 



(3.) 



1852 
1852 



mo. 
11 

3 



7 
17 



7 20 

$11,105 

m 

Int. for 1 year = .77735 

Int for 6 mo., or i of 1 yr. = .38867 
Int. for 1 mo., or ^ of 6 mo. = .06477 
Int. for 15 da., or J of 1 mo. = .03238 
Int. for 5 da., or J of 15 da. = .01079 
Int* for 7 mo. and 20 da. = $ 0.49661, Ans. 



y. mo. 


d. 


1854 7 


30 


1853 


2 



4. 



1 7 28 
12.69 X .099§ = $1.2647; 
$1.2647 -T- 6= $0.2107, 
X 7 = $1,475, Ans. 

5. $871,111 

6. $504.64 

7. $ 0.70 



8. 



1860 
1852 



mo. 



1 



d. 
11 

7 



7 11 4 
$17869.75 X .4T5§ = $ 850a- 
.0444 ; $ 8500.0444 -r- 6 
= $1416.67406, X 5 = 
$7083.3703, Ans. 

9. $ 21.78 



qbeenlsaf's abtchmetic. 
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10. 



11. 



e 0.149 



y. mo. d. 

1863 11 15 
1861 10 11 



2 14 
$ 35.61 X. 1^51=84.474, Ans. 

12. $10,139 



13. 



y. mo. d. 

1860 6 17 
1854 4 7 



6 2 10 

$1728.19 
.3711 

6X4 = 24)642.310611 



14. 



$26,762, 

[Ans. 

$ 397.16 
.051 



198580 
19858 

Int. for 1 yr. = 21.8438 

Int. for i of 1 yr. = 10.9219 
Int. for 1 da., or 

T^ of 6 mo. = .0608 

Ans. $32.8265 
15. $100.25 

At 6 per cent. = 1.48704^ 

At 1 per cent. = .24784 

4 

At 4 per cent. = .99136 

$100.25 
Amount, $101,241 

12* 



16. $ 51.17 

M 

2) $2.0468 

Int. for 6 mo. = 1.0234 

Int. for 3 mo. = .5117 

Int. for 15 da., or ^ of 

3 mo. = .08528 
Int. for 1 da. = .00568 

Int. for 13 da. = .07384 

Ans. 1.6999 

17. $42.20 X .062§ = $2.6- 

445; 4i X $ 2.6445 -^ 6 
= 1.983, Ans. 



18. 



19. 



$0,975 



y- 


mo. 


d. 


1852 


6 


3 


1849 


10 


27 


2 


7 


6 

$96.84 



67788 
4842 



Int. for 1 yr. = 7.2630 

2 

Int. for 2 yr. = 14.5260 

Int. for 6 mo. = 3.6315 
Lit for 1 mo. = .6052 
Int. for 6 da., or 

I of 1 mo. = .1210 

Ans. $18.8837 
20. $ 225.925 
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KEY TO 



21. 



y. 

1857 

1853 



mo. 

5 
6 



d. 

19 
29 



3 10 



20 

$71.09,1 
.233^ 

213273 
213273 

142182 
23697 



InterMt 
per 



2^*?} $16.587900 

2 



Ans. $33.17,5800 



* The interest yrW. be twice this amount at 
12 per cent. 



22. 
23. 
24. 

25. 



$ 444.163 
$ 7.864 
$ 0.886 



1857 
1829 



mo. 
1 

4 



d. 

18 
16 



27 9 2 

$ 36.72 X 1.665 J = $61,151- 
04 ; $ 61.15104 X 7 -r- 6 
= $71,342, Ans. 



26. 
27. 
28. 
29. $9750 X .08 = 



$ 8.628 
$ 515.60 
$ 3.167 
$ 780.00, 
[Ans. 

30. $9162x3xli=$412.29, 

[Ans. 

31. $ 95.833 

32. $ 58.00 

33. $ 246.295 



34. $10000 

:15i 

$ 150000 
3333| 

Int. at 6 per cent. = $ 1533.33 J 

7_ 

6)10733.33i 

Int. at 7 per cent. == $ 1788.88 

$1788.88 - $1533.33 = $2- 
55.55, Ans. 



{Ajelt. 356, p. 268.) 

^96.00 



2. 

Int. for 60 da. 
Int. for 30 da. 
Int. for 3 da. 



= .96 



= .48 
= .048 



Int. at 7 per cent. 



6).528 

.088 

7 

= $0,616 
[Ans. 



3. $ 820.40 

Int. for 60 da. = ^ J^y 

of the principal = 3.204 
Int. for 3 da. = ^jj of 

60 da. = .1602 

6)3.3642 

.5607 
5 

Int. at 5 per cent. = $2.8035 

[Ana. 
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4. 



$131.20 



Int. of 60 da. 


— 1.3120 


Int. of 60 da. 


= 1.3120 


Int. of 3 da. 


= .0666 


• 


Anp. $2.6896 


5. 


$ 0.345 


6. 


$245.65 


7. 


$ 1.681 


8. 


$ 0.263 


9. 


$177.029|f 


10. 


$166.6811 


11. 


$569.70 


12. 


$35,295 


13. 


$72,888 


14. 


$2,223 



15. 



$144.50 
.024 

^ )3.46800 

578 
5 



16. 
17. 
18. 
19. 
20. 



73)2.890 
39 

$2,851 = $2.89 
[diminished* by ^ of itself, 

[Ans. 

$20,662 

$ 19.65 

$ 80.38 

$ 1005.50 

$ 7321.90 



* See note 2, p. 267. 

(Art. 857, p. 269.) 

2. 179£. 12s. lid. = 179.645£. X .095 = 17.0662£. = in- 
terest at 6 per cent. ; 17.0662£. -4- 6 = 2.8443 ; 2.8443 
X 5 = 14.2215£. = 14£. 4s. 5id., Ans. 

(3.) 
Principal = 25£. 

■^ of the prmcipal = 2.5 int. for 20 mo. 

2^ of int. for lyr. 8mo. =: .125 int. for 1 mo. 

2.625 -^ 6 = .4375 ; .4375 X^ =^ 
2.1875£. = 2£. 3s. 9d. = int. for lyr. 9mo., Ans. 

(4.) 
Principal = 5440.5£. 

^ of the principal = 1088.1 int. for 3yr. 4mo. 
i of int. for 3yr. 4mo. = 136.0125 mt. for 5mo. 



f of int. for 5 mo. 



( * 27.2025 ) . ^ 
==i 27.2025 r*- 



for 2mo. 



1278.5175£. (Carried forward.) 
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(Brought forward :) 1278.6175£. == the interest for 3yr. 
llmo. = 1278£. 10s. 4d., Ans. i 

5. 943£. Is. 8d. = 943.0833£. ; 30da. in May + 30 in June 
+ 31 in July + 31 in Aug. + 30 in Sept. + 21 in Oct. 
= 173da. ; 943.0833£. X .028f = 27.19223£. ; 
27.19223£. X 5 J -r- 6 = 23.793£. ; 23.793 — .3259 
(^ of 23.793£.) = 23.467 = 23£. 9s. 4d., Ans. 

(Art. 858, p. 270.) 

2. 10.08 H- .07 = $144, Ans. 

3. 1.00 X .08 J = .0825 X 1 J = -H ; 13.20 -5- .11 == $ 120.00, 

Ans. 

4. 40.50 -r- .06 = $675, Ans. 

5. 1.00 X .02 X 3 = .06 ; 24.00 -r- .06 = $400, Ans. 

6. 1.00 X .0305 = 0.0305 -5- 6 = .0050f ; .0050| X 7J = 

.0368^ ; 206.38J -^ .0368^ = $ 5600, Ans. 

(Art. 859, p. 270.) 

2. $144.00 X .01 = $1.44; 10.08 -5- 1.44 = 7 per cent., 

Ans. 

3. $120 X .01 = 1.20; 1.20 X IJ = 1.60; 133.20 — 120 

= 13.20 -i- 1.60 = 8J per cent., Ans. 

4. $1.00 X .01 = $0.01; $0.01 X 14f = $0.14^; 1.00 

-5- 14^ = 7 per cent., Ans. 

5. $1.00 X .01 = $.01 X 33i = $.33i; 3.00 -^ .33 J = 

9 per cent., Ans. 

6. $4650 X .01 = $46.50 ; 232.50 -^ 46.50 = 5 per cent., 

Ans. • 

7. 48da. = If mo. = ^ of lyr.; $7500 X -01 == $75; 

$75 X tI = $10; 60 -5- 10 = 6 per cent., Ans. 



I 



greenleaf's arithmetio. 141 

8. $280x.01==e2.80x6i = 618.20; $411.95 — $280 

= $131.95 ; 131.95 -5- 18.20 = 7^ per cent., Ana. 

9. $480 X .01 = $4.80 X 1 A = *^-20; $529.60 -- $480 

= $49.60; 49.60 -5- 6.20 = 8 per cent., Ans. 

(Art. 860, p. 271.) 
2. $120 X .081 = $ 9.90; 13.20 -f- 9.90 = l|yr., Ans. 
8. $ 144 X .07 = $ 10.08 ; 10.08 -h 10.08 = lyr., Ans. 

4. $240x.06 = $14.40; $280— $240 = $40; 40 -f- 14.40 

= 2jyr. = 2yr. 9mo. lOda., Ans. 

5. $ 1.00 X .05 = $ .05 ; 1.00 -r- .05 = 20yr., Ans. 

6. $ 1.00 X .10 = $ .10 ; 1.00 -f- .10 = lOyr., Ans. 

7. $1500 X .05 = $ 75.00; $2250 - $1500 = $750 ; 760 

-5- 75 = lOyr., Ans. 

8. $480 X .04^ = $21.60; $561.60 — $480 = $81.60; 

81.60 -r- 21.60 = 3^yr. = 3yr. 9mo. lOda., Ans. 

9. $1728 X.12 = $207.36; $ 3853.44 — $ 1728 = $ 2125- 

.44 ; 2125.44 -4- 207.36 = lO^yr. = lOjr. 3m<>., Ans. 

10. $ 240 X. 06 = $14.40; $720 - $240 = $480; 480 .i- 

14.40 = 33iyr. = 33yr. 4mo., Ans. 

11. $ 400 X. 06 = $24.00; 100 -r- 24 = 4iyr. = 4yr. 2mo. ; 

1857 4 16 
4 2 

1861 6 16 = July 16, 1861, Ans. 



PROMISSORY NOTES. 

(Page 275.) 

(2.) 
Principal on interest from June 17, 1849, . . $ 769.870 
Interest from June 17, 1849, to March 1, 1850, 

8mo. 14da., 32.591 

Amount (carried forward), . . . $802,461 
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(Brought forward :) 
First payment, March 1, 1850, 

New principal, bearing interest from March 1, 1850 
Interest from March 1, 1850, to June 11, 1851 
15mo. lOda., ...... 

Amount, ..... 

Second payment, June 11, 1851, 

New principal, bearing interest from June 11, 1851 
Interest from June 11, 1851, to Sept. 15, 1851 
8mo. 4da., ....... 

Amount, 

Third payment, Sept. 15, 1851, 

New principal, bearing interest from Sept. 15, 1851 

Interest from Sept. 15, 1851, to Jan. 21, 1852 

4mo. 6da., ....... 

Amount, ..... 

Fourth payment, January 21, 1852, 

New principal, bearing interest from Jan. 21, 1852 

Interest from Jan. 21, 1852, to December 6, 1853 

22mo. 15da., 

Amount, ..... 

Fifth payment, less than interest, March 5, 

1853, 12.17 

Sixth payment, more than interest, Dec. 6, 

1853, 98.00 

New principal, bearing interest from Dec. 6, 1853, 
Interest from Dec. 6, 1853, to July 7, 1854, 7mo. Id., 

Amount (carried fc^rward), 



802.461 
75.500 

726.961 

55.733 
782.694 

165.000 
617.694 

9.677 
627.371 

161.000 
466.371 



9.793 



476.164 

47.250 
428.914 

48.252 
477.166 



110.170 

366.996 
12.906 

379.902 
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(Brought forward:) 
Seventh payment, July 7, 1854, 

New principal, bearing interest from July 7, 1854 
Interest from July 7, 1854, to Sept. 25, 1855, 14mo 
18da., 

Balance due Sept. 25, 1855, .... 

(3.) 

Principal on interest from April 30, 1851, 
Interest from April 30, 1851, to June 27, 1852, 
13mo. 27da., 

Amount, ...... 

First payment, June 27, 1852, .... 

New principal, bearing interest from June 27, 1852, 

Interest from June 27, 1852, to December 9, 1852, 

5mo. 12da., 

Amount, • . 

Second payment, Dec. 9, 1852, .... 

New principal, bearing interest from Dec. 9, 1852, 
Interest from Dec. 9, 1852, to Oct. 9, 1853, lOmo., 

Balance due Oct. 9, 1853, 



379.902 
169.000 

210.902 

15.395 
$226,297 



$ 300.000 

20.850 
320.850 

150.000 
170.850 

4.612 
175.462 

150.000 

25.462 
1.273 

$ 26.735 



(4.) 

Principal on interest from Feb. 11, 1852^ 

Interest from Feb. 11, 1852, to July 11, 1853, 17mo. 

Amount, ..... 

First payment, July 11, 1853, 

Principal bearing interest from July 11, 1853, 
Interest from July 11, 1853, to Aug. 21, 1855, 25mo 
lOda., 

Amount (carried forward), 



54.180 
4.605 

58.785 

12.250 
46.535 

5.894 
$ 52.429 
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(Brought forward:) $52,429 
Second payment, less than interest, Aug. 15, 

1854, 2.100 

Third payment, less than interest, July 9, 

1855 3.120 

Fourth payment, more than interest, Aug. 21, 

1855, 37.180 

42.400 

Principal bearing interest from Aug. 21, 1855, . 10.029 
Interest from Aug. 21, 1855, to Dec. 17, 1855, 3mo. 
26da., .193 

Balance due Dec. 17, 1855, $10,222 



(6.) 

Principal carrying interest from Jan. 1, 1850, . $ 1000.09 
Interest from Jan. 1, 1850, to Sept. 28, 1850, 8mo 

27da., 51.91 

Amount, . . . . 



First payment, ...... 

Balance for new principal, .... 
Interest from Sept. 28, 1850, to July 17, 1851, 9mo 
19da., 

Amount, ..... 



1051.91 

144.0Q 
907.91 

51.01 
958.92 



Second payment, March 1, 1851, a sum less 

than interest, . . . . . 20.00 

Third payment, July 17, 1851, a sum greater 

than interest, ..... 360.00 

380.00 

Balance for new principal, ..... 578.92 
Interest from July 17, 1851, to Aug. 9, 1851, 22da., 2.47 

Amount (carried forward), $581.39 
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(Brought forward 
Fourth payment, Aug. 9, 1851, 

Balance for new principal, 
Interest from Aug. 9, 1851, to Sept. 25, 
Imo. IGda., ..... 

Amount, 



Fifth payment, Sept. 25, 1852, 

Balance for new principal. 
Interest from Sept. 25, 1852, to Dec. 11 
2mo. 16da., .... 

Amount, 



Sixth payment, Dec. 11, 1853, 

Balance for new principal, 
Interest from Dec. 11, 1853, to July 4, 
6mo. 23da., .... 

Amount, 



1857 



, lyr. 



Seventh payment, July 4, 1855, 

Balance for new principal. 
Interest from July 4, 1855, to June 1, 
lOmo. 27da., .... 

Balance due at the time of payment. 
Note. — Interest on the above note is compnted at 7 per cent. 



1852, lyr 



1853, lyr 



1855 



, lyr 



) 



(Abt. 372, p. 278.) 

Principal, 

Interest for 9mo. 24da., . . . . 



581.39 
190.00 

391.39 

30.89 

422.28 

170.00 
252.28 

21.38 
273.66 

200.00 
73.66 

8.06 



81.72 

75.00 
6.72 

_.89 
$L61 



. $700.00 
. 34.30 

734.30 

First payment, 160.00 

Interest for 8mo. lOda., .... 6.66 1 

(Carried forward:) $166.66| $734.30 
13 
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EET TO 



(Brought forward :) 



Second payment, . 
Interest for 5mo. 4da., . 
Third payment, 
Interest for 2mo. 17da., 
Fourth payment, . 
Interest for Imo. 23da., 



$166.66§ 
200. 

5.13J 
120. 

1.54 
60. 
.53 



Balance due Nov. 28, 1854, 



$ 734.30 



553.87 
$ 180.43 



Principal, . 
Interest for 12mo., 



Payment, . 
Interest for 9mo., 



(3.) 



Balance due April 1, 1858, 



200.00 
10.50 



500.00 
35.00 

535.00 



$210.50 
$ 324.50 



COMPOUND INTEREST. 
(Abt. 376, p. 280.) 



$500 
.06 


(2.) 
(Brought up :) 31.80 
530 


30.00 
500 


561.80 
.06 


530 
.06 


33.7080 
561.80 


1.80 (Carried 


up.) $ 595.5080, Ans 
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(3.) (4.) 

$ 970 $ 300 

.06 .07 

58.20 21.00 

970 300 



1028.20 321 
M .07 

61.6920 22.47 

1028.20 321 

1089.8920 . 343.47 
.049 Int. of $ 1 for 9mo. 24da. .07 

98090280 24.0429 

43595680 . 343.47 

53.404708 367.5129 
1089.8920 ^ 

1143.2967 25.725903 

970 First principal subtracted. 367.5129 

$173,296, Ans. 893.2388 

.035 

19661940 
11797164 



13.763358 
393.238 

407.001 
300 



$ 107.001, Ans. 



u. 
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KEY 


TO 




(50 


) 


$316 




(Brought up.) 376.361 


.06 




.023 


18.96 




1129083 


316 




752722 


334.96 




8.656303 


.06 




376.361 


20.0976 




885.017 


334.96 


• 


316 


355.0576 




$69,017, AnB. 


.06 • 






21,303456 






355.0576 




* 



376.361 (Carried up.) 

(Abt. 877, p. 282.) 

2. 61200 X 2.104852 = 2525.8224; 2525.8224 — 1200 = 

$ 1325.822, Ans. 

3. $300 X 1.790848 = 537.2544; 537.2544 X 1.0375 = 

557.401 ; 557.401 — 300 = $257,401, Ans. 

4. $5 X 29.457 = $147,285; $147,285 — $5 = $142,286, 

Ans. 

5. $480 X 10.285718 = $4937.144, Ans. 

6. $40 X .310796 = $12,431, Ans. 

7. The amount of $ 1 for 50 years is $ 18.420154 ; if now this 

amount be taken for a principal and multiplied by the 
amount of $ 1 for 50 years, the result will be the amount 
of $1 for 100 years; therefore 18.420154 X 18.420154 
= 339.302072, the amount of $1 for 100 years; and 
339.302072 X $ 100 = $ 33930.2072 ; and $ 33930.2072 
- $ 100 = $ 33830.2072, Ans. 

8. $1000'x 6.84059 = $6840.59; $ 6840.59 x 1-02 = $ 69- 

77.4018; $6977.4018— $1000 = $5977.4018 = inter- 
est at compound interest; $1000 X 2.00 = $2000 = 
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interest at simple interest; $5977.4018 —'$2000 = 
$3977.4018, Ans. 

9. For 21y., payable semi-annually, is the same as for 42y., 
payable annually ; $ 50 X 3.460696 = $ 173.034, Ans. 

(10.) 
Principal bearing interest from March 26, 1854, $ 100.000 

Interest for ly. 5mo., 8.650 

Amount of the principal to Aug. 25, 1855, ■ . . 108.650 

First payment, June 11, 1854, . . 50.000 

Compound interest from June 11, 1854, to 
Aug. 25, 1855, 14mo. 14da., . . 3.653 

Second payment, Sept. 25, 1854, ' . . 50.000 

Compound interest from Sept. 25, 1854, to 
Aug. 25, 1855, llmo., . . . 2.750 

Amount of the endorsements, 106.403 

Balance due Aug. 25, 1855, $2,247 

(11.) 
Principal bearing interest from Jan. 1, 1850, . . $ 1000.00 
Compound interest on $1000 from Jan. 1, 1850, 
to April 1, 1855, 5y. 3mo 427.09 

Amount of principal to April 1, 1855^ . . . 1427.09 

First payment, June 10, 1850, . . . 70.00 
Compound interest from June 10, 1850, to 

April 1, 1855, 4y. 9mo. 21d., . . 26.94 

Second payment, Sept. 25, 1851, . . 80.00 
Compound interest from Sept. 25, 1851, to 

April 1, 1855, 3y. 6mo. 6da., . . 21.54 

Third payment, July 4, 1852, . . . 100.00 
Compound interest from July 4, 1852, to 

April 1, 1855, 2y. 8mo. 27da., . . 20.43 

Fourth payment, Nov. 11, 1853, . . 30.00 

(Carried forward :) $ 348.91 $ 1427.09 
13* 
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(Brought forward :) $348.91 $1427.09 
Compound interest from Nov. 11, 1853, to 
April 1, 1865^ ly. 4mo. 20da., . . 2.97 

Fifth payment, June 5, 1854, . . . 50.00 

Compound interest from June 5, 1854, to 

AprU 1, 1855, 9mo. 26da., . . 2.87 

Amount of endorsements, ...... 404.75 

Balance due April 1, 1855, . . . ' . $1022.34 

NoTB. — The above note and endorsements are reckoned at 7 i>er cent. 

(Abt. 378, p. 284.) 

2. 1.60578 X 1.035 = 1.553255 = the amount of $ 1 for 6y. 

6mo. ; $ 205.90 -r- .55^2 = $372.16, Ans. 

3. 1.191 X 1.012 = 1.2052 = amount of $ 1 for 3y. 2mo. 

12da. ; $1026.54 ^ .2052 = $5000, Ans. 

4. 1.905 = interest of $1 for 31y. at 3^ per cent. ; $ 857.25 

~ 1.905 = $450, Ans. 

(Akt. 379, p. 285.) 

2. 640.405 -7- 400 = 1.60101, which for 12 years indicates by 

the table an interest of 4 per cent., Ans. 

3. 2096.147 -4- 2500 = .8384588 ; and in the table this is 

found to be the interest of $ 1 for 9 years at 7 per cent. 

4. 200 -7- 100 = 2.000000 ; by the table it is seen that at 6 

per cent, this will be the amount of $ 1 for a time some- 
where between 11 and 12 yeari The amount for lly. 
is 1.898299 ; if this, increased by ^^ of a year, be 2., 
then the rate is 6 per cent. ; 1.898299 X 1.0534 = 
2.00000 yery nearly. 

5. $ 31479.70 ^ 10000 = 3.14797 ; 3.0256, the amount of $ 1 

for 19y. at 6 per cent., is the approximation ; 3.0256 X 
1.04| == 3.14797 nearly ; hence the rate is 6 per cent. 

(Art. 380, p. 285,) 
2. 640.405 -h 400 = 1.601012 ; ^hich is the amount of $1 at 
4 per cent, for 12 years, Ans. 
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3. 9021.78 ^ 6000 == 1.50363, which is the amount of $ 1 at 

7 per cent, for 6 years, Ans. 

4. 200 -f- 100 = 2.000000 ; by the table the amount at 5 per 

cent., which approximates to 2., is the amount for 14y., 
which is 1.979932; 2.0000 — 1.979932 = that interest 
which the amount for 14y. (1.979932) must gain before 
the $ 1 will be doubled ; therefore, to get the time required 
for gaining this principal, divide (Art. 360) the giyen 
interest by the interest of 1.979932 for ly. ; that is, 
divide 2.000 —1.979932 by 2.078928 — 1.979932; 
.020068 -^ .098996 = .2026y. =' 2mo. 13da. nearly ; 
14y. 2mo. 13da., Ans. 

5. 200 -r- 100 = 2. ; by the table the nearest approximation to 

2., at 6 per cent., is the amount for lly., 1.898299 ; 
2.012196 — 1.898299 = .113897 ; 2. - 1.898299 = 
.101701; .101701 ^ .113897 = .89y. = lOmo. 20da.; 
lly. lOmo. 20da., Ans. 

6. 1781.665 -4- 450 = 3.959, which by the table is found to be 

the amount of $ 1 at 3 J per cent, for 40y. ; but, as the 
principal in the problem pays 3 J per cent, in periods of 
half a year, its 40 periods will be only 20y. The deposit 
was made when the son was 1 year old ; and 20 -|- 1 = 
21y., Ans. 



DISCOUNT AND PKESENT WORTH. 
(Art. 8865 p. 287.) 

2. $ 1.07 = amount of $ 1 for the given time ; $ 802.50 H- 1.07 

= $750; $802.50 - 750 = $52.50, Ans. 

3. $ 1.12 == amount of $ 1 for the given time ; $ 117.60 -f- 1.12 

= $105.00, Ans. 

4. $ 1.205 = amount of $ 1 for 3y. 5mo. ; $ 769.60 -f- 1.205 = 

$ 638.672, Ans. 
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5. $ 1.26875 = amount of $ 1 for 3y. 7mo. ; $ 678.75 -5- 1.26875 

= $ 534.975, Ads. 

6. $ 1.25 =3^ amount of $ 1 for tiie time ; 
J 600 -5- 1.25 == $480 present worth; 
$600 — $480 = $120 discount, Ans. 

7. $ 1.056| = amount of $ 1 for llmo. llda ; $ 79.87 -h 1.056| 

= $75.57,4+. 
$ 1.111^= amount of $ 1 for 22mD. 7(ia. ; $ 87.75 -5- 1.111 J 
= $ 78.971 ; $ 78.971 + $ 75.574 = $ 154.545+, Ans. 

8. $1.118=amount of $1 for 23mo. 18da.; $365.87—1.118 

= $327,254+. 
$1.1525=amount of $ 1 for 30mo. 15da. ; $ 161.15 -7- 1.1525 

= $139,826+. 
$ 1.028§ = amount of $ 1 for 5mo. 22da. ; $ 112.50 -^ 1.028§ 

= $109,364+. 
$ 1.258 =amount of $1 for 51mo. 18da.; $96.81^-1.258= 

$76,955+. 
$ 327.254 + $ 139.826 + $ 109.364 + $ 76.955 + = $ 653- 

.40+, Ans. 

9. $67.25 -^ 1.18 = $56.99, Ans. 

10. $ 80.095 -r- 1.191 = $ 67.25, Ans. 

11. $110,364 -^ 1.402552 = 78.687; $110,364 — $78,687 = 

$ 31.677 discount, Ans. 

(Art. 387, p. 288.) 

1. $960 X .05 = $48; $960 — $48 = $912, Ans. 

2. $5000 -^ 1.07 = $4672.89; $5000 — $4672.89 = 

$ 327.11 true discount ; $ 5000 X -07 = $ 350 nominal 
discount; $350 — $327.11 = $22.89, Ans. 

3. $4440 X .03 = 133.20 ; $4440 - $ 133.20 = $4306.80; 

$4306.80 is the nominal present worth, and is the sum 
which must be hired at 6 per cent, to pay the debt ; 
$ 4306.80 X .03 = $ 129.204; $ 133.20 — $ 129.204 = 
S 3.996, Ans. 
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BANKING. 
(Abt. 89«, p- 200.) 

2. $7800 X (.015 + .0005 for 3 days of grace) .0156 = 

$ 120.90, Ans. 

3. $ 1200 X .01225 = $ 14.70, Ans. 

4. $8000 X .0105 = $84 discount; $8000 — $84 = 

$7916 proceeds, Ans. 

5. $760 X .0255 = $19.38; $760*— $19.88 == $740.62, 

Ans. 

6. $7860 X .030i = $239.73; $7860 — $239.73 = $76- 

20.27, Ans. 

7. The time from Dec. 3 to April 3 is 4mo. ; 4mo. from 6mo. 

leave 2mo. or 60da. ; 60da. -[" 3da. = 63da., the time 
the note is to run ; $160.40 X .0105 = $1.68 ; $160* 
.40 - $1.68 = $158.72, Ans. 

8. 123da. from Apr. 16, 1856 = Aug. 17, 1856, the time when 

the note is legally due; from May 16 to Aug. 17 = 93da., 
the time for which the note was discounted ; $ 890.50 X 
.0155 = $ 13.80275 ; $ 13.80275 -^ 6, X 7 = $ 16.1032, 
Ans. 

9. 90 -}- 3da. from May 1 = Aug. 2, the legal time of matur< 

ity ; May 1 to June 11 = 41da. ; 93 — 41 = 52da., 
for which the note was discounted; $1340 X .008 1 = 
$ 11.61 ; $ 1340 — $ 11.61 = $ 1328.39 proceeds, Ans. 

10. Prom June 19 to July 5 are 16da. ; from June 19 to Aug. 
19 are 61da. ; 61 + 3 = 64da. ; 64 — 16 = 48, the 
time the note had to run, and for which it was discounted ; 
$9000 X .032 = $288; $9000 — $288 = $8712, 
Ans. 

(Abt. 303, p. 202.) 

2. $ 1 X .01801 = $ 0.0180f ; $ 1.00 — $ 0.0180|. = $ 0.9819, 
the proceeds of $1 ; $680-7- .9819 = $692,523, Ans. 
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3. Proceeds of $ 1 for 120 -f 3da. = .9795 ; $ 540.50 -5- 

.9795 = $551.81, Ans. 

4. $1938 -h .9695 = $1998.968, Ans. 

5. $1631.60 -^ .9795 = $1665.74, Ans. 

6. Present worth of $ 1 for 33da. at 2 per cent, per month = 

.989 ; $ 1500 ^ .989 = $ 1516.68, Ans. 

(Akt. 394, p. 292.) 

2. The proceeds of $l.for 30 + 3 da. = .9945 ; .06 -h .9945 

= 6^11^ per cent., Ans. 

3. .06 -^ .9845 = 6^j3^. per cent., Ans. 

4. .02 -T- ,918 = 2^®^ per cent, a month, Ans. 

5. The proceeds of $1 are .96442 ; .07 -i- .96442 = 7iUM 

per cent., Ans. 

6. .06 -7- .94 = 6jf per cent., Ans. 

(Abt. 3959 p. 298.) 

2. The amount of $1 for 33da. =1.0055 ; .06-4-1.0055 = 

^i?+f > per cent., Ans. 

3. 2 per cent, a month = 24 per cent, per annum ; .24 -7- 1.042 

= 23-5^^ per cent., Ans. 

4. .06 -^ 1.0155 = m^ per cent, Ans. 

5. .08 -^ 1.027333 = 7^^^js per cent., Ans. 

6. .07 -5- 1.03558 = 6f ff^f per cent., Ans. 

7. .06 -^ 1.06 = 5f I per cent., Ans. 

8. The amount of $1 for 8jr. 4mo. at 5 per cent. = $ 1.41| ; 

.05 -hl.41| = .03^, Ans. 

MISCELLANEOUS EXAMPLES. 

(Page 294.) 
1. 18 of gold; 20 : 18 : : 100 : 90 per cent, of gold; 
1 of copper; 20 : 1 : : 100 : 5 per cent, of copper; 
_1 of silver ; 20 : 1 : : 100 : 5 per cent, of silver; 
20; 
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2. -d- = amount, j^^ = principal, -^ = discount. Therefore, 

32 X 16 = 512 -4- 15 = 34r2^qt., Ans. 

3. $ 25000 X .04 = $ 1\)00, Ans. 

4. 206J - 192 = 14J ; 192 : 14^ : : 1.00 : .07f J, Ans. 

5. 1.50 : 1.00 : : 1.00 : .66f ; 1.00 — .66| = .S3|, Ans. 

6. How long will it take $ 10 to double itself, or gain $ 10 

interest? (Art. 360.) . 10 -h .50 = 20jr. ; 10 -^ 60 = 
16f jr. ; 20 — 16f = 3Jyr., Ans. 

7. $500 -H 1.2155 = $411,351, Ans. 

8. 1.00 : 1.10 : : $ 5 : $ 5.50, the price at which the cloth was 

actually sold, it being 10 per cent, less than the asking 
price; therefore, .90 : 1.00 : : $5.50 : $6.11^, Ans. 

9. $7860 X .030i = $239.73; $7860 - $239.73 = $76- 

20.27, Ans. 

10. $1500 -h 1.06 = $1415.09f|; $1500 — $ 1415.09f § = 

$ 84.90f 3, the true discount; $ 1500 X .06 = $90 ; $90 
— $ 84.90|8 = $ 5.09| J, Ans. 

11. .24 -h .958 = 25^ per cent., Ans. 

12. Interest of $ 1 at 1^ per cent, a month = $ .0225 ; $ 36.40 

-S-.0225 = $ 1617.775, Ans. 

13. .12 -^ 1.011 = 11§|^ per cent., Ans. 

14. In the course of 693 days the bank can discount notes of 60 

days 11 times, and notdS of 30 days 21 times; then (Art. 
393) $ 50000 ~ .9945 = $ 50276.52 = the face of the note 
or notes discounted for 33 days ; $ 50276.52 — $ 50000 = 
$ 276.52 = the sum gained in each period of 33da. ; $ 276- 
.52 X 21 = $ 5806.92 = the whole amount gained on 30 
days' notes in693days; and $50000-h.9895=$50530.57 ; 
$50530.57 — $50000 =$530.57; $530.57xll=$58- 
36.27 = the whole sum gained on 60 days' notes in 693 
days; $5836.27 — $5806.92 = $29.35 = the amount 
which is gained on notes of 60 days niore than on notes 
of 30 days, Ans. 
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9 

15. 450 X $ 3.50 == $ 1575 ; 450 x $ 4.00 = $ 1800 ; $ 1800 -^ 

.0305 = $54.90; $1800 — $54.90 = $1745.10 ; 
$ 1745.10 — $ 1575 = $ 170.10, Ans. 

16. 6J — 6 = J percent. 6J : J : : $1.00 : $0.076^^f, the in- 

terest of $ 1 for the required time at 6 per cent. ; $ 0.06 : 
$ 0.076|f : : 12 months : 15m. 11^7^, Ans. [See soln- 
tion, p. 252.] 



STOCKS. 

(Abt. 400, p. 296.) 

2. $24360 X 1.35 = $32886, Ans. 

3. $ 100 X 15 X 1.13 = $ 1695, Ans. 

4. $ 100 X 10 X .85 = $ 850, Ans. 

5. $100 X 30= $3000; $3000 X 1.08| = $3262.50, 

amount ; $ 3262.50 — $ 3000 = $ 262.50, premium, Ans. 

6. $ 50 X 25 X .9T = $ 1212.50, Ans. 

7. $250 X 22 = $5500; $5500 X .^5 = $5225, amount 

paid ; $ 5500 — $ 5225 = $ 275, Ans. 

8. $ 50000 X 1.17 = $ 58500, Ans. 

9. $19500 X .93 = $18135; $19500 X 1.03 = $20085; 

$ 20085 — $ 18135 = $ 1950, Ans. 

(Akt. 401, p. 2»7.) 

2. $ 6210 -7- 1.035 = $ 6000, Ans. 

3. $ 1155 -f- 11 = $ 105 ; $ 105 -^ 1.05 = $ 100, Ans. 

4. $^1230 -r- 41 = $30 ; $30 -^ .60 = $50, Ans. 

5. $ 2052 -T- 1.08 = $ 1900 ; $ 2052 — $ 1900 = $ 152, Ans. 

6. $16245 -T- .95 = $17100; $17100 - $16245 = $855, 

Ans. 

7. 862.50 -5- 57.50 = 15 shares; $862.50 -^ 1.15 = $750; 

$ 862.50 — $ 750 = $ 112.50, Ans. 

8. $1000 X .88 = $ 880 ; 7920 -5- 880 = 9 bonds ; $ 1000 

— $880 = $120 ; $120 X 9 = $1080, Ans. 



1 
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(Art. 402, p. 298.) 

2. 1.00 — .25 = .75 ; .06 -5- .75 = .08, Am. 

3. .11 -7- 1.10 = 10 per cent., Aos*- 

4. (402, note.) .12 h- .8 = 1.50 ; 1.50 — 1.00 = .50, Ans. 

5. .09 -5- 1.25 = .07^ ; .06 -^-.75 = .08 ; .08 — .07 ^ = ^ per 

cent. ; therefore, it is the better inyestment by ^ per cent, 
to buy the 6 per cent, stock, 

6. .05 ^ .07 = .71? ,• 1.00 - .71| = .28f , Ans. 

7. .05 -=- .80 = .064 5 « 20000 X .O64 = $1250 ; $20000 x 

.06 = $ 1200 ; $ 1250 — $ 1200 = $ 50, Ans. 



BROKERAGE AND COMMISSION. 
(Art. 407, p. 299.) 

2. $18768 X .Olf = $328.44, Ans. 

3. $112.25 X 12 = $1347 ; 1347 X .OOJ = $3.36|, Ans. 

4. $12.25 X 700 = $8575; $8575 x .01| = $150.06J, 

Ans. 

5. 50 ^ 10000 = .005 = i per cent., Ans. 

6. $ 8.95 X 173 X -OlJ = $29.03^, Ans. 

7. $ 107.75 X 37 X -OOf = $14.95^, Ans. 

8. 395£. 15s. 5d. = 94985d. ; 94985 X .O24 = 2137.1625d. 

= S£, 18s. ly^^d., Ans. 

9. 5.46 -^ 364 = .OIJ, Ans. 

(Art. 408, p. SOI.) 

2. $ 1976 -^ 1.04 = $ 1900 ; $ 1976 — $ 1900 = $ 76, Ans. 

3. $ 8341.50 -f- 1.005 = $ 8300 ; $ 8300 -r- 83 == 100 shares ; 

$ 8341.50 — $ 8300 = $41.50 brokerage, Ans. 

4. $ 8960 -^ 1.02 = $ 8784.31|f ; $8960 -$ 8784.31 J f- = 

$175.68ff, Ans. 
14 
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5. $ 5150 -5- 1.03 = $ 5000 ; $ 5150 — $ 5000 = $ 150, Ana. 

6. $285 H- .015 = $19000, Ana. 

7. $ 740.831 — 1 7.50 = $ 733.33 j = the bill minus the cart- 

age; $ 733.33 j -r- 1.015 = $722.50; $733.33| - 
$ 722.50 = $ 10.83| = commission ; 250 X 34 = 8500 
lb. of sugar; $722.50 ^ 8500 = $0.08^ per pound, 
Ans. 

8. 987£. 18s. 6d. x .0225 = 22£. 4s. 6j^Jd. ; 987£. 18s. 

6d. — 22£. 4s. m^d. = 965£. 13s. ll^V<i- ; ^65£. 
13s. ll^d. X 100 = 96569£. 13s. 4Jd. ; 96569£.13s. 
4Jd. H- 101 J = 947£. 18s. 5|^d. ; 947£. 18s. 5|t|d. 
= 227501|^d.; 1£. 3s. 8d. = 284d.; 227501|H ^ 



<«v* ^v*5n5isr5j'«o.» -t^"o. 






ACCOUNT OF RALES. 


• 


(AsT. 410, p. 303.) 






(2.) 






Amount of sales, .... 


• • 


$2671.40 


Freight, ..:... 


$185.50 




Commission at 3 per cent, on $2671.40, 


74.57 




Cartage, cooperage, &c., 


26.00 




Storage and insurance, .... 


63.24 




Amount of charges. 


• • 


. $349.31 


Net proceeds to J. B. & Co., 


• • 


$2322.09 



2. 
3. 



PROFIT AND LOSS. 
(Art. 412, p. 304.) 

$5 X .80 = $4, Ans. 
$8.50 X 1.10 ==$9.35, Ans. 
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4. $0.42 X .^5 == $0,399, Ans. 

5. $2500 X 1.20 = $3000, Ans. 

(Aet. lis, p. 304.) 

2. $4 ^ .80 = $6, Ans. ' 

3. $96 -^ 1.20 = $80; $80 -7- 10 = $8, Ans. 

4. $12.50 -J- 1.17 = $10,683,^7, -^Jis 

5. $6,125 -f- .875 = $7.00, Ans. 

(Art. 414, p. 305.) 

2. $ 7 — $ 6.125 = $ 0.875 ; .875 4- 7 = 12 J per cent., Ans. 

3. $225 - $200 = $25 ; 25 -^ 200 == 12^ per cent., Ans. 

4. 500 -f- 2500 = 20 per cent., Ans. 

5. $ 64.86 4§f was given for the cloth, and $ 2.50 X 24 = 

$60.00 was received for it; therefore the loss was $64- 

.864?^ - $60.00 = $4.86,4|f, or|^S of its value, 

d4od4|^ 

= .075 = 7|[ per cent., Ans. 

(Art. 415, p. 306.) 

2. $7 -J- 1.75 = $4 prime cost; $4 — $3 = $1, loss on 

1yd. ; 1 -2- 4 = .25 loss, Ans. 

3. $ 1.25 -f- .85 = $ 1.470f ^ par value of com ; $ 1.647^ — 

1.470f^ = .176^ gain per bushel if sold for $1.647fV; 
.176^ ^ 1.470i^ = .12, Ans. . 

4. $1,647^ -f- 1.12 = $1.470f?; $1.4701-1^ - $1.25 = 

$0.220f? loss per bushel if sold at $1.25; .220^^ -^ 
1.470f^ = 15 per cent., Ans. 

5. $75 4- .75 = $100 cost of the horse; $100 X 1.30 = 

$ 130 real value of horse ; $ 130 — $ 75 = 55, Ans. 

6. $1.25 -T- .75 = $1.66| cost per pound ; $1.66f — $1.40 

=:.26f loss per lb. if sold at $ 1.40 ; $ .26f -h 1.66f = 16 
per cent, loss, Ans. 



• 
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MISCELLANEOUS EXAMPLES. 
(Page 306.) 

1. $100 X 1.15 = $115 ; $115 - $100 == $15 gain on 1 

share ; $ 120 -7- 15 = 8 shares, Ans. 

2. $250 X 1.09 = $272.50 cost per share ; $272.50 — $25 

= $247.50 = what one share was sold for; $250 — 
$ 247.50 = $ 2.50 loss by each share on the par value ; 
2.50 -T- 250 = .01 discount, Ans. 

3. $ 19200 -J- .96 = $ 20000 ; $ 20000 x .07 = $ 1400 = 

income from 7 per cent, stocks ; $ 19200 -t- .80 == $24- 
000 ; $ 24000 X .05 = $ 1200 = income from 5 per 
cent, stocks ; $ 1400 — $ 1200 = $ 200 greater income 
from 7 per cent, stocks, Ans. 

4. If each share of $ 250 should pay 10 per cent., the dividend 

would be $ 25 ; then, by proportion, $ 25 : $ 15 : : 
$250 : $150, Ans. 

5. $ 1.00—$ 0.20 = $ 0.80 ; $ 0.80 X -015 = .012 commission 

on ea^h bill of $ 1 ; $ 0.80 + $ 0.012 = $ 0.812 = the 
cost per cent, of the bills ; .812 X $ 200 = $ 162.40 the 
amount lost on the worthless bills ; $ 162.40 -{- $ 364 = 
$ 526.40 = sum which must accrue from the bills sold at 
par to make a net gain of $ 364 ; $ 526.40 -f- .188 (the 
gain on each bill of $ 1 sold at par) = $2800 = amount 
of bills sold at par ; $ 2800 + $ 200 (amount of the 
worthless bills) = $ 3000, Ans. 

6. $ 5640 — $ 76.50 = $ 5563.50 = proceeds of cotton mimts 

the storage ; $ 5563.50 — $ 5422.50 (sum remitted) = 
$ 141 commission ; $ 141 -r- 5640 = .02J the per cent, 
of commission, Ans. 

7. The horse was bought for 70 per cent of his real worth ; and 

.70 X -75 = .525 ; that is, the horse was sold for 52J 
per cent, of his original worth, which is a loss of 1.00 — 
.525 = 47| per cent. ; but by the question 47^ per cent 
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of the original value = $ 55 ; therefore 47 J : $ 55 : : 
52 J : $60.78|f, the sum received for the horse, Ans. 

8. $35-7- 1.04 = $ 33.65,3 J^ present worth of $35; $33- 

65,3j^ — $30 = $3.65,3 J J gain, Ans. 

9. 63gal. — 15gal. = 48gal.; $2.21,6| X 48 = $106.40, 

price sold at; $112 '— $106.40 = $5.60 loss; $112 : 
$5.60 : : 100 : 5 per cent, loss, Ans. 

10. 63gal.^- 15gal. =i 48gal. left: $2.21,6| X 48 = $106- 

.40 ; $ 106.40 — .95 = $ 112, Ans. 

11. $ 9.00 X .90 = $ 8.10, what Ibbl. of the damaged flour is 

.sold for ; $ 8.10 X 25 = $ 202.50, proceeds from 25bbl. 
of damaged flour ; $ 9.50 X 25 = $ 237.50 ; $ 202.50 -f 
$237.50 = $440, the avails of the flour; $9 X 50 = 
$ 450, cost of the flour ; $450 — $440 = $10 loss, Ans. 

12. $6135 -f- 1.024 ^ $6000 = sum paid for the flour; 

$ 6000 X 1.20 = $ 7200 ; $ 7200 — $ 6135 = $ 1065 ; 
$1065 — $31.63 (storage, &c.)=$ 1033.37, Ans. 

13. $ 102.50 X 90 = $ 9225 -h 2 J = $ 3690, the sum remit- 

ted; $3690 — $90 = $3600 -^ 95 = 37T. 17cwt. 3qr. 
143%lb., Ans. 



PARTNERSHIP. 
(Art. 417, p. 309.) 

2. $4000 -f- 10000 = 40 per cent, gain; $3000 X 40 = 

$ 1200, Jones' part. 
$ 2000 X .40 = $ 800, Weston's part. 
$ 5000 X .40 = $ 2000, Sprague's part. 

3. $18780 : $ 6780 : : $2000 : $ 722.044, C's part. 
$18780 : $12000 : : $2000 : $1277.956, D's part. 

4. Harvey $ 2500 x .05 = $ 125, Harvey's loss. 
Blake $ 3000 X .05 = $ 150, Blake's loss. 
Horsford $5500 X .05 = $275, Horsford's loss. 

14* 
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. Ans. 



5o $332.50 — $123 == $212.50 to be divided between Elliott 
andMahew; $850 : $212.50 : : $500 : $ 125, EUiott's 
share,- $850 : $212.50 : : $350 : $87.50, Mahew's 
share, Griswold's gain will bear the same relation to his 
stock that Mahew's or Elliott's does ; therefore $ 125 : 
$500 : : $120 : $ 480, the -value of Griswold's stock. 

6. $ 5000 + $ 6500 -f $ 7500 = $ 19000, amount of stock ; 

$ 19000 X .40 = $ 7600 ; $ 7600 x .^0 = $ 6840, net 
gain. 

$ 19000 : $ 5000 : : $ 6840 : $ 1800, A*s gain, ] 

$ 19000 : $ 6500 : : $ 6840 : $ 2340, B's gain, V Abs. 

$19000 : $7500 : : $6840 : $2700, C's gain,) 

7. $ 40000 capital ; $ 2000 + $ 4500 + $ 2500 + $ 1500 = 

$ 10500 = whole gain. 

$ 10500 : $ 2000 : : $ 40000 
$ 10500 : $ 4500 : : $ 40000 
$ 10500 : $ 2500 : : $ 40000 
$ 10500 : $ 1500 ; : $ 40000 

8. $ 7500 gains $ 1000 + $ 500 = $ 1500, which is 20 per 

cent, on the principal ; hence, 

$ 2000 X .20 = $ 400, A's gain, j 

$ 3000 X .20 = $ 600, E's gain, V Ans. 

$ 400 + $ 600 -(- $ 500 = $ 1500, C's gain, j 

9. Let A = 1.00 ; then B == 1.50 ; C = 1.25 ; $ 30000 X 

.25 = $ 7500 whole profits ; A + B -f C = 3.75. 

3.75 : 1.00 : : $ 7500 : $ 2000, A's gain, \ 
3.75 : 1.50 : : $ 7500 : $ 3000, B's gain, I Ans. 
3.75 : 1.25 : : $ 7500 : $ 2500, C's gain, j 

10. The fractions ^, J, ^, are as the fractions |g, J^, H, or as 
20, 15, 12 ; 20 + 15 -f 12 = 47 ; f ? = Walker's, Jf 
= Edwards', |^f = Armstrong's share of the gain ; but 
Armstrong's is divided between Walker and Edwards, 
and Walker's share is to Edwards' as 20 to 15 ; hence 



$ 7619.04jf A's, >| 
$ 17142.85j^f B's, 
$ 9523.80fa C's, 
$ 5714.28jf D's, 
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Walker's share is f? + |o of i? = f ; and Edwards* 
share is ^f -|- J| of J^ = ^ ; then 

^ of $ 50000 = $ 28571.42?- Walker's, [ 

f of $50000 == $21428.57^ Edwards', j ^°'^- 

(Art. 418, p. 3110 

2. BY ANALYSIS. 

$ 3200 for 12 months is the same as $ 38400 for 1 month ; 
and $4200 for 8 months is the same as $33600 for 1 
month. Therefore the whole stock may be considered 
$ 38400 + $ 33600 = $ 72000. Goodwin's share of the 
profit wiU therefore be Jf^oo ^ ^^ pf ^240 = $128; 
Blunt's share will be m%% =^ ^^ of $ 240 = $ 112, Ans. 

FORM OF STATEMENT. 

$3200 X 12 = $38400, G's product. 
$4200 X 8 = $ 33600, B's product. 

$ 72000 

: $ 240 : $ 128, G's gain, 
: $240 : $112, B's gain, 

3. BY ANALYSIS. 

24 oxen for 8 weeks is 1 ox for 192 weeks ; 18 oxen for 12 
weeks is 216 oxen for 1 week ; and 12 oxen for 10 weeks 
is 1 ox for 120 weeks. The amount of pasturing is 192 -[- 
216 -f 120 = 528 weeks. A's share is ^f f == A ^^ 
$26.40 = $9.60; B's share is f i| = /^ of $26.40 = 
$ 10.80 ; C's share is -Jf § = /^ of $ 26.40 = $ 6.00, Ans. 

FORM OF STATEMENT. 

24 oxen X 8 = 192 oxen. 
18 oxen X 12 = 216 oxen. 
12 oxen X 16 = 120 oxen. 



$72000 : $38400 
$ 72000 : $ 33600 



Ans. 







528 oxen. 


528 .: 192 : 


: $ 26.40 : 


$ 9.60 what A pays, 


528 : 216 : 


: $ 26.40 : 


$ 10.80 what B pays, 


528 : 120 : 


: $26.40 : 


: $ 6.00 what C pays, 



Ans. 
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(4.) 
$300 X 5 = 

$400 X 8 = 
$500 X 3 = 



$1500 
$3200 
$1500 

$6200 



6200 : $1500 
6200 : $3200 
6200 : $1500 



$ 100 : $24.19^^ Barclay's, 

$100 : $51.61/,- Hickman's, ^Ans, 

$100 : $24.19^1- OHver's, 



5. $21 + $40 + $24 = $85, whole gain; and 

f 1 = A's for 7mo., and f i -^ 7 = ^\, A's for Imo. 

|fi. == B*s for 8mo., and |ft -^ 8 = ^^^3, B's for Imo. 

If = C's for 12mo., and |^ -^ 12 == ^, C's for Imo. 

^5 + ^5 +/5 = H; l^ence 

$ 1000 : $ 300 = A's capital, \ 

$ 1000 : $ 500 = B's capital, V Ans. 

$1000 : $200 = C's capital,] 

6. Let 100 = gain of each ; 100 + 100 = 200, gain of both, 
^gg = White's gain in 12mo., and ^gg -i- 12 = ^, White's 

gain in Imo. 
Jgg = B's gain in 8mo., and ^gj -v- 8 = ^Sg, D's gain in 

Imo. 
^2g -\- j3g =: ^&jj gain of both in Imo., or in any equal time. 



i% ■• 


8=V 


it : 


b\ 


if : 


/. 



■^8 



^\ : : $ 6300 : $ 2520, White's capital. 



fV * A • • %^^^^ • $3780, Daniel's capital 



:} 



Ans. 



(7.) 



4000 X 4 = 16000 
500 

4500 X 12 = 54000 

1000 

3500 X 4 = 14000 

A's product = 84000 



3000 X 10 = 30000 
1500 

1500 X 4 = 6000 

3000 

4500 X 6 = 27000 

B's product == 63000 
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A's product, 84000 
B*s product, 63000 
C's product, 74000 

221000 



$4420 
$4420 
$4420 

(8.) 



$ 1680, A's gain, 
$ 1260, B's gain, 
$ 1480, C's gain. 



Ans. 



$2000 X 6 = 12000 
2000 

4000 X 8 = 82000 
2000 

6000 X 2 = 12000 
1500 

4500 X 4 = 18000 

C's product = 74000 

$ 221000 : $ 84000 
$221000 : $63000 
$221000 : $74000 

$12000 X 6 = 72000 
2500 

9500 X 3 = 28500 
1000 

8500 X 3 = 25500 
G's product = 126000 

126000 + 183000 = 309000, sum of products. 
$ 8500 + 9500 = 18000 ; 18000 — 15000 = $ 3000, whole loss. 

$3000 X HfS^ = $1223.30^ia% G'sloss; $3000 X iUUi 
r= $ 1776.69^^7? T's loss. 

$8500 — $ 1223.30^^7 = 7276.69^^^, G's share ; $ 2500 — 
$1776.69fJ| = $ 7723.30^jy%, Ts share. 

(9.) 



$18000 X6 = 108000 
2500 

15500 X 3 = 46500 
6000 

9500 X 3 = 28500 
T's product = 183000 



$4000 X 6 = 24000 
2000 

2000 X 18 = 36000 
J's product = 60000 

$2500 X 10 = 25000 
2000 

4500 X 14 = 63000 
B's product = 88000 



$ 3500 X 8 = 28000 
1500 

2000 X 16 = 32000 
E's product = 60000 

J's product 60000 

E's " 60000 

B's " 88000 

208000 
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208000 : 60000 : : $ 1041.80 : $ 300.51|-2, j'^, 

208000 : 60000 :: $1041.80 : $300.51ff, E's,^ Ans. 

208000 : 88000 :: $1041.80 : $440.76^, B's, 

10. This problem may be solved by analysis, thus : $ 10000 gain 

$22.50 in 12mo., and gain ^ff^ = $ 187.50 in Imo., and 

\%y^^ = .01875, the gain of $ 1 in Imo. ; and $ 2800 X 

.01875 = $ 52.50 = Parkman's gain in Imo. ; and 420 -^ 

52.50 = 8mo., the time Parkman's money was in trade ; and 

$ 3'600 X .01875 = $ 67.50, Delano's gain in Imo. ; hence, 

405 -7- 67.50 =: 6, the number of months Delano's money 

was in trade. To get the rate per cent, divide the gain for 

ly. by the capital, 2250 -r- 10000 = .22^ per cent, Ans. 

The problem may be solved by Art 360. Obtaining the rate 

per cent as before, divide the gain by the interest of the 

principal for one year. 

$ 2800 X '^H = $ 630 ; 420 ~ 630 = f y. = 8mo., P's time, 
$3600 X .22^= $810; 405 -^810 = ^y.= 6mo., D's time. 



BANKRUPTCY. 
(Abt. 420, p. 818.) 

2. $52884 — $1584 = $50800; 50800 -7- 68500 = .80 ; 

$8361.55 X .80 = $6689.24, amount received by Day- 
ton, Ans. 

3. $600+ $760+ $840 + $800 = $3000; $2275-=-3000 

= $ 0.75^, the amount paid on $ 1 ; 

$600 X .75| = $455.00, A's dividend, 
$ 760 X .75| = $ 576.33J, B's « I . 
$ 840 x.75f = $637.00, O's « 
$ 800 X .75|. = $ 606.66§, D's « 

4. $ 400 + $ 300 + $ 1000 = $ 1700 ; 600 -5- 1700 = .35^^ ; 

$ 400 X .35 rV = $141.17if, A's share, 

$ 300 X .35tV = $105.88^, B's " } Ans. 

$ 1000 X .35 rV = $ 352.94^2^ , C's « 
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5. $180000+$ 40000+$ 12875 = $232875, and this amount 
contains both the sum distributed to the creditors and the 
3 J per cent, charges; therefore, $232875 -^ ^.03 J = 
$ 225000 = the amount distributed to the creditors ; and 
225000 -^ 300000 = .75, the per cent, paid; $1360.60 
X .75 = $ 1020.45, amount received by Henderson, Ans. 



TAXES. 
(Abt. 425, p. 316.) 

2. $ 1310 X .005 = $ 6.55, amount on F's property. 

$ 1.50 X 7 = $ 10.50, Forster's poll tax. 

$17.05, Forster's tax, Ans. 

3. $415.3.5 X .005 = $2.07675, Ans. 

4. $ 3506300 = , taxable property ; 

$ 14018.90 — $ 3500 = $ 10518.90, to be assessed on prop- 

erty; 
$ 10518.90 -f- 3506300 = .003 = tax on $ 1 ; 
$29010 X .003 = $ 87.03 = A's property tax ; 
$87.03 + $2 = $ 89.03 = amount of A's tax, Ans. 

(Art. 426, p. 316.) 

2. $ 10450 -5- .95 = $ 11000, Ans. 

3. $ 9700 ^ .97 = $ 10000 = assessment ; $ 10000 — $ 9700 

= $ 300 = cost of collection, Ans. 

4. $ 756000 = , taxable property ; 

$ 18000 -^ .97 = $ 18556.70 = amount of tax to be raised ; 
$ 1.50 X 450 = $ 675 = amount assessed on the polls ; 
$ 18556.70 — $ 675 = $ 17881.70 = amount to be assessed 

on the property ; 
$17881.70 -J- 756000 = $0.0236 (nearly), tax on each 

dollar. 
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$ 15600 X .0236 = $368.16, A's property tax ; 

$ 1.50 X B = $4.50, A's poll tax ; 

$368.16 4- $4.50 = $ 872.66, amoimt of A's tax, Am 

(Art. 427^ p. 317.) 

2. $ 500 + $ 150 + $ 30 = $ 680, amount of expenditures ; 
$ 680 — $ 350 = $ 330, amount of rate money ; 

$ 330 -5- 5500 = $ 0.06, rate per day ; 

60 + 60 -f- 30 = 150 days' attendance for A ; 

150 X 0.06 = $ 9, A's bill, Ans. 

3. $ 150 -f- $ 18.50 = $ 168.50, amount of expenditures ; 
$ 168.50 — $63.50 = $ 105, amount of rate money ; 
$ 105 -S- 3000 = $ 0.035, rate per day for each pupil ; 
121 X 0.035 = $4,285, A's rate bill, 
173 X 0.035 = $6,055, B's rate bill, 



mi, ) . 

.ill, ! ^°^- 



OOHTBIBUTOBT 


IMTKBBSTS. 


Vessel, 




$31500 


Cargo, 




6235 


Freight 


less ^, 


2080 



GENERAL AVERAGE. 
(Art. 432, p. 320.) 

(2.) 

LOSS FOR GENERAL BEinEFIT. 

Thrown overboard, $6500 
Repairs less ^, 700 

Cost of detention, 142 

Entire contrib. int., $ 39815 Entire loss, $ 7842 

$7342 -5- 39815 = .18 J (nearly), the loss per cent; 
$31500 X .18J = $5827.50, am't payable by vessel; 
2080 X .18J = 384.80, am't payable by freight; 
2145 X .18J = 396.825, am't pay'e by Manning & Bro. ; 
1460 X .18 J = 270.10, am't pay'e by Anderson & Fiske ; 
960 X .18 J = 177.60, am't payable by Smidt & Huber ; 
670 X .181 = 123.95, am't pay'e by Greenwood & Co. ; 
1000 X .18i = 185.00, am't payable by A., R., 4 H. 
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EQUATION OF PAYMENTS. 

(Abt. 435, p. 322.) 

3. % 200 to be paid in 3 months is the same as •$ 100 in 6 

months ; and % 300 in 5 months is the same as $ 100 in 
15 months ; and % 500 in 10 months is the same as % 100 
in 50 months. If, then, % 100 is to be paid in 6 -[- 15 + 
50 = 71 months, % 1000 should be paid in ^ of 71 
months = ^^ = 7mo. 3da., Ans. 

OPERATION. 

$ 200x 3= 600 
% 300 X 5 = 1500 
% 500 X 10 = 5000 

$ 1000 1000)7100(7tV months, Ans. 

7000 

Too 

4. $2000 X 

500 X 12 = 6000 
4000X24= 96000 

6500 102000 

102000 -^ 6500 = 15^mo. = 15mo. 20-f ^a., Ans. 

5. $ 50 to be paid in 2 months is the same as % 100 in 1 month ; 

% 150 in 8 months is the same as $ 100 in 12 months. 
The equated time, then, will be as if % 100 were to be 
paid in 1 month, $100 in 5 months, and $100 in 12 
months; that is, $100 in l-[-5 + 12 = 18 months; 
consequently $ 300 in J of 18 months = 6 months, Ans. 

OPERATION. 

$ 50 X 2 = 100 
$100x5= 500 
$150 X 8 = 1200 

$300 300)1800(6 months, Ans. 

1800 

15 
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6. The first bill due is that for $ 600, on May 1. 

Due May 1, $600 

« July 7, 370 X 67= 24790 

" July 15, 560 X 75 = 42000 

" Oct 20, ^20 X 172 = 72240 

1950 139030 

139030 -i- 1950 = 71 days, nearly; May 1 + 71 days = 
July 11, Ans. 

7. The first bill due is that for $675.25, on June 1, 1855. 

Due June 1, $675 
" Nov. 4, 376x156= 58656 



« " 25, 


822 X 177 = 


145494 


1856. 






Due June 1, 


961 X 366 = 


351726 


" Apr. 1, 


145 X 305 = 


44225 


" Aug. 10, 


811 X 436 — 


353596 


" « 12, 


568 X 438 = 


248784 


" " 15, 


370 X 441 ^ 


168170 



4728 1365651 

1365651 -4- 4728 = 289 days ; June 1, 1855 + 289 days 
= March 16, 1856, Ans. 

(Art. 486, p. 824.) 

2. As J of $ 144 is paid 7 months before it is due, it is evident 
the remainder, $ 72, is payable in 14 months ; but $ 48 of 
this sum is paid in 4 months, which is 10 months before it 
is due. There will then remain $24 unpaid; and the 
question will be. How long may $ 24 be kept to pay the 
interest of $ 72 for 10 months ? $ 72 for 10 months is 
the same as $ 1 for 720 months ; and $ 1 for 720 months 
is the same as $ 24 for ^ of 720 months = 720 -7- 24 = 
30 months. To the 30 months we add the 4 months, and 
we have the whole equated time ; thus, 30 -|- 4 = 84 
months = 2y. lOmo., Ans. 



grbenleaf's aritumbtig. 171 





OPBBATION. 








144X7 


= 1008 








72 










48X4 


— 192 








120 


24)816(34mo. = 


:2y. 


lOmo., 


Ans. 


24 


72 

96 

96 









3. The payments in this problem were not due before Nov. 23, 
1856; the days are reckoned from the time each pay- 
ment was made to the end of 8 months, Nov. 23. 

$8000 

Paid April 5, 1200 X 232 = 278400 
« July 4, 1500 X 142 = 213000 
« Sept. 25, 1800 X 59 = 106200 
« Oct. 1, 1000 X 53 = 53000 
" Nov. 20, 500 X 3 == 1500 

6000 652100 



Balance unpaid, $ 2000 

652100 -f- 2000 = 326 days; Nov. 23, 1856 + 326 days = 

[Oct. 15, 1857, Ans. 

« 

4. $133| in 2 months is the same as $1 in 266§ months; 
and $266 § in 3 months is the same as $1 in 800 
months ; $ 400 in 6 months is the same as $ 1 in 2400 
months; and $1 in 266| + 800 + 2400 = 3466| 
months is the same as $ 800 &r ^^fj of 3466 § months = 
d466§ -^ 800 = 4( months. And if ^ of $ 800 be paid 
down, the remainder, $400, may be kept twice 4| 
months = 8} months, Ans. 
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OPERATION. 

$ 133i X 2 = 266| 
266§ X 3 = 800 
400 X 6 — 2400 


800 
400 


400)3466§(8 montha 
3200 


400 


266 1 
30 




400)8000(20 days. 
800 





5. The payments made in this bill were not due before March 
25, 1857, 6 months from Sept. 25, 1856. 

1856. 3051 

Paid Oct. 4, 476 X 172 = 81872 
" Nov. 12, 375 X 133 = 49875 
" Dec. 5, 800 X HO = 88000 



1857. 



" Jan. 1, 200 X 83 = 16600 
1851 236347 



Balance unpaid, $ 1200 

236347 -^ 1200 = 197 days, nearly ; March 25, 1857 + 197 

[days == Oct. 8, 1857, Ans. 



AVERAGING OF ACCOUNTS. 
(Art. 438, p. 827.) 

2. The first item in this account was due July 4, 1855. 

« 

Bays reckoned from July 4, 1866. 
Aug. 10, $ 816 X 87 = 11692 



Days reckoned tnm July 4, 1855. 
July 4, $ 376 
Aug. 20, 816 X 47 = 38352 
Aug. 29, 178 X 66 = 9968 
Sept 26, 387 X 83 =s 32121 
Dec. 6, 419^ X 154 = . 64626 
9 2176 144967 



Sept. 1, 676 X 69 = 39826 
Sept. 26, 612 X 83 = 42496 
Nov. 20, 162 X 189 = 22618 
Dec. 1, 100 X 160 = 16000 
9 1766 131681 
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$2176 — $ 1765 = $411, differoice of items ; 144967 - 131531 
= 13436, difference of products ; 13436 -^ 411 = 32 + 
days ; July 4, 1855 -j- 33 days = Aug. 6, 1855, Ans. 

3. The first item due in this account is the cash payment of 
$ 700, April 1 ; from this date the time is reckoned. 



Due 1856. 

Sept. 1, $721 X 153 = 110813 
Sept 20, 815 X 172 = 140180 
588 X 193 = 113484 
300 X 212 = 63600 
625 X 258 = 161250 



Oct 11, 
Oct. 30, 
Dec. 15, 
1857. 
Jan. 18, 
♦Feb. 28, 
Mar. 25, 



660 X 292 = 168520 
686 X 333 = 228105 
365 X 368 = 130670 



Due 1856. 

April 1, $700 

Nov. 30, 570 X 243 = 138510 
600 X 110 = 56000 
100 X 177 = 17700 



July 20, 
Sept 25, 

1857. 
Mar. 30, 
April 30, 
May 20, 



750 X 363 = 272260 
330 X 394 = 130020 
600 X 414 = 207000 



$3460 



820480 



$4669 1111122 

1111122 - 820480 = 290642, balance of products ; 
$ 4659 — $ 3450 = $ 1209, balance of the items ; 
*290642 -r- 1209 = 240 days; 240 days forward fix>m April 1, 
1856 = November 27, 1856, Ans. 

* See note 2, p. 350, National Arithmetio. 

4. In this problem the time is reckoned from the first date in 
the account to the date of each item, it being due from 
date. 



1856. (Time from March 1 . ) 
Mar.l, $86.25 

April 7, 18.15 X 87= 671.55 
June 15, 48.26 X 106 = 6116.56 
July 21, 91.20 X 142 = 12950.40 
Aug. 1, 30.00 X 153 =. 4590.00 



$228.86 



23827.51 



1856. (Time from April 1. ) 
AprUl, $48.25 

May 20, 90.10 X 49 = 4414.90 
June 17, 12.50 X 77= 962.60 
July 4, 20.00 X 94 = 1880.00 
July 10, 25.00 X 100 = 2600.00 



$ 196.85 



9767.40 



23327.51 -5- 223.86 = 104 days; March 1 + 104 days == 

June 13 ; * 
9757.40 -^ 195.85 == 50 days, nearly; April 1 -f 50 days = 

May 21 ; 
15* 
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June 13 is the average time of the debit items becoming due; 
and May 21 is the average time of the credit items be- 
coming due. From May 21 to June 13 = 23 days = 
difference between the average dates ; then the amount of 
the smaller side, 195.85 X 23 = 4504.55 ; 4504.55 -=- 
28.01 (== 223.86 — 195.85, balance of the account) = 
161 days nearly ; hence, June 13 (the average date of 
the larger size) -(- 161 days = Nov. 21, 1856, Ans. 

$223.86 — $195.85 = $28.01, balance due Nov. 21; $28.01 
-h 1.01 (the amount of $1 from Sept. 21, 1856, to Nov. 
21, 1856) = $27.73, the cash value of balance, Sept. 1, 
1856, Ans. 

5. In the adjustment of this account, the time is reckoned for 
the debit items from the first date ; after ascertaining the 
average time of payment, the 8 months of credit are 
added. 



1866. 
May 1, 
July 7, 
Sept 11, 
Nov. 26, 
Deo. 20, 



$300 
760 X 67= 50920 
417 X 133 = 65461 
288 X 208 = 69904 
671 X 233 = 133043 



$2336 



299328 



1857. 
Jan. 1, 
•Oct. 18, 
Mar. 19, 
April 1, 
May 26, 



$500 
482 X 290 = 139780 
760 X 77= 57750 
210 X 90 = 18900 
100 X 144 = 14400 



$2042 



280880 



299328 -^ 2336 = 128 days; May 1 + 128 days = Sept. 6, 
1856. 

230830 -r 2042 == 113 days ; Jan. 1 + 113 days = April 24, 
1857. 

Sept. 6, 1856, is the average date of the debits ; and Sept. 6, 
1856 -|- 8 mo. = May 6, 1857, the average time of the 
debits becoming due; April 24 is the average time of the 
credits becoming due. The difference between April 24 
and May 6 is 12 days ; 2042 (amount of smaller side) 
X 12 = 24504 ; 24504 -r- 294 (balance of the account) 



* Due Oct. 18. 
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= 83 days ; May 6 (average time of the larger side) -|- 
83 days = July 28, 1857, Ans. 

Also, what will be the value of the balance on Nov. 28, 1857 ? 
$294 is the balance; from July 28 to Nov. 28 are 4 
months; the amount of $294 for 4 months^ $294 X 
1.02 = $299.88, Ans. 

6. In this problem the first item of debits becoming due is that 
of $ 560, on June 1 ; and the first item of credits becom- 
ing due is that of $ 100, cash paid June 20. 



Due June 20, $ 100. 

820x119= 97580 
350 X 79= 27650 
800 X 56 = 44800 
630 X 271 = 170730 
400 X 130 = 52000 
750 X 254 = 190500 
$3850 583260 



Oue June 1, $560. 

846 X 71 = 60066 
728 X 111 = 80808 
400 X 59 == 23600 
560 X 345 = 193200 
600 X 200 = 120000 
500 X 343 = 171500 
$4194 649174 

649174 -1- 4194 = 155 days ; June 1 + 155 days = Nov. 3, 
1856. 

583260 -h 3850 = 151 days; June 20 + 151 days = Nov. 18, 
1856. 

Nov. 18 — Nov. 3=15 days, the difference between the ave- 
rage date of the debits and credits becoming due ; 3850 
(the amount of the smaller side) X 15 == 57750 ; 57750 
-r- 344 (the balance of the account) = 168 days. Since 
the amount of the larger side becomes due first, Nov. 3, 
the 168 days must be counted backward from that date ; 
therefore, Nov. 3, 1856 - 168 days = May 19,1856, 
Ans. 

The time from this date to the time of settlement, 12mo. 5da. ; 
• therefore, $344 X 1.060| = $364.93, the value of the 
balance. May 24, 1857, Ans. 
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KBT 10 



(Abt. 439, p. 3S1.) 

Alfbkd Higbs in account with Eseh & Lbb. 



1857. 

Doe July 1, 9 166 X 1^ = 23868 

Feb. 3, 100 X 301 = 30100 

July 20, 817 X 134 = 42478 

« 30, 162X124 = 20068 

May 15, 100 X 200 = 20000 

1858. 
Jan. 10, JOO X 40 =4000* 

$835 6)140534 

218 23.422 



c< 



<( 



<c 



c< 



c< 



1857. 
Doe Feb. 1, 9 120 X 303 = 36860 

" July 20, 420 X 134 = 66280 

« Not. 1, 800 X 30 = 9000 

" 1, 60X 30= 1500 
1858. 

Feb. 20, 213 X Bl = 17253* 



cc 



cc 



$890 
100 

$990 



6 )120893 
2a 065 



$1048 

$ 1048 — $ 990 = $ 58 = balance of items. 

$ 23.422 — $20,065 = $ 3.36 = balance of interest. 

$ 58 4- $ 3.36 = $ 61.36, balance due Dec. 1, 1857. 

* These products beoonung due after settlement, are transferred each to 
its opposite side ; but the items themselyes must be added in their own 
places. 



4. In finding the balance of this 
firom the date of each jjem^ 

$ 200 X 264 = 52800 

.300 X 198 = 59400 

250 X 181 = 45250 

600 X 175 = 105000 

400 X 125 = 50000 

500 X 103 = 51500 

100 X 69 = 6900 

120 X 14 = 1680 



account, the time is reckoned 
since it is due from date. 



$2470 



372530 



$ 300 X 248 
350 X 222 
400 X 205 
320 X 144 
600 X 109 
100 X 95 
200 X 52 
150 X 25 

$2420 



: 74400 
= 77700 
= 82000 
: 46080 
= 65400 
= 9500 
= 10400 
: 3750 

369230 



372530 — 369230 = 3300 ; 3300 H- 6000 == $ 0.55, bal- 
ance of interest at 6 per cent. ; $ 0.55 -r- 6 = $ 0.09^ ; 
$0.09^ X 7 = $0.64, balance of interest at 7 per cent. ; 
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Items of debit, $ 2470 Balance of items, $ 50 

Items of credit, 2420 Balance of interest, 0.64 

Balance of items, $50; Bal. dne Mar. 25, 1857, $50.64, Ans. 



ACCOUNTS OF STORAGE. 
(Abt. 441, p. 333.) 

^« lo07. chests. da. prod. 

May 16, Rec. 4560 X 14 = 63840 
" 30, Deliv. 564 

Bal 3996 X 2= 7992 
June 1, Deliv. 904 

Bal. 3092 X 38 = 117496 
July 9, BeUv.lOOO 

Bal. 2092 X 25 = 52300 
Aug. 3, Deliv. 1500 

Bal. 592 X 13 = 7696 



" 16,DeHv. 592 30)249324 



Chests chargeable for Imo., 83108 
8310.8 X $0.03 = $249.32^4, cost of storage, Ans. 

3. 1857. Bales. da. prod. 

Jan. 1, Rec. 2310 X 15 = 34650 
" 16, " J^ 

2430 X 16 = 38880 
Feb. 1, Rec. 300 

2730 X 11 = 30030 
Feb. 12, Deliv. 1000 

1730 X 17 = 29410 
Mar. 1, Deliv. 600 

1130 X 33 = 37290 
Apr. 3, Deliv. 400 (carried forward). 
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Apr. 3, DeliT. 400 (brought fbrward). 

730 X 7= 5110 
Apr. 10, DeUv. 312 

.418 X 21 = 8778 

May 1, In store, 41 8ba. 30 )184148 

Bales chargeable for 1 month, 6138 

6138 X $0.05. = $ 306.90, cost of storage up to May 1. 



MISCELLANEOUS EXAMPLES. 
(Page 883.) 

1. The ratio of $1120, A's gam, to $3500, A's stock = ^gj 

The ratio of $ 880, B's gain, to $ 2200, B's stock = ^%o^ = 
The ratio of $1200, C's gain, to $2500, C's stock == ^f J^ 

ib — A = A = *^® S^^^ of 2mo., B'stime more than A's; 
3^ : ^ : : 2mo. : 8mo., A*s time; 8 -f- 2 = lOmo., B's 

time; 
^ : ^ : : 2mo. : 12nip., C's time, Ans. 

2. $540 + $660 == $1200; $540 -^ 1200 = 45cts. on $1; 

$ 15000 X -45 = $ 6750, paid by the bankrupt ; then, 
$ 15000 — $ 6750 = $ 8250, Ans. 

3. $64.50 — $1.50 = $63, A's property tax; $50.50 — 

$ 1.50 = $ 49, B's property tax ; $ 63 ^ .007 = $ 9000, 
A*s property; $49-5- .007 = $7000, B's property, Ans. 

4. $20 + $30 + $150 = $200, total expenses; $200 — 

$ 50 = $ 150, raised by tax ; $ 150 -^ .03 == 5000, days 
of attendance, Ans. 

5. Kimball's whole loss was made up miTius a 5 per cent, tax on 

his share of the cargo ; therefore, $ 7000 X -05 = $ 350, 
Ans. 
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6. $ 50 &r 4mo. is $ 1 for 200mo. ; and $ 100 for 8mo. is $ 1 for 
SOOmo. If, then, $ 1 is to be paid in 200 + 800 = 1000 
months, $ 150 should be paid in j^ of lOOOmo. = i^jP~ 
= 6|mo. It appears, then, that $150 is paid 6|mo. 
before it is due. The question now is, In how much less 
than lOmo. should the $250 be paid? As we have before 
shown that $1 is to be paid in lOOOmo., $250 should be 
paid in 3^ of lOOOmo. == 1000 -i- 250 = 4mo. We 
find, then, that the time in which B is to pay A is 4mo. less 
than it otherwise would have been, on acoount of A's mak- 
ing present payment. We therefore subtract 4mo. from 
10, and find the true answer ; ^ihjis 10 — 4 = 6mo., Ans. 

OPERATION. 

50 X 4 = 200 
100 X 8 = 800 



150 150)1000(6|mo. 
1000 

150 X 6| = 1000 -r- 250 = 4mo. 
10 — 4 = 6mo., Ans. 

a.) 

i = TV T^ + A + i^ + A = H 

i = ^X 6 = if i8_|_^5 + || = ^j 

i = -^X 8 = if is H- il = 5if mo. = 

i = J^ X 12 = f i 5mo. 25da., Ans. 

8. $ 2000 + his services are worth $ 800 per year ; but $ 4000 

-|- his services are worth $1100 per year; therefore, 
$ 2000 are worth $ 300 per year ; hence his services with- 
out the $ 2000 are worth $ 800 — $ 300 == $ 500, Ans. 

9. $100 X 4 == 400 3600 -r- 400 = 9mo. for $400; 
$100 X 8 = 800 200 : 400.: : 9 : 18mo.for $200; 
$200 X 12 = 2400 that is, $200 running 18mo. is 
0400 3600 equal to $400 running 9mo. If 

now 18 be divided into two parts, 
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one of which shall be twice as great as the olher, we have 12 
and 6 ; hence, if one note of $ 200 mn 12mo., and the 
other note of $200 mn 6mo., it will be equivalent to 
$200 in 18mo., or to $400 in 9mo. ; therefore, in 6mo. 
and 12mo., Ans. 

10. The question involved in this problem is, In what time will 
the interest of $360 be $3.78; $360 X .06 == $21.60, 
interest of $ 360 for ly. ; then, 3.78 -5- 21.60 will be the 
time in years (Art. 360) = ^^ = ^y. = 2.1mo, 
= 63da., Ans. 



INSURANCE. , 

(Abt. 4453 p. 335.) 

2. $896 X .12 = $107.52, Ans. 

3. $ 17289 X .014 = 216.11 J, Ans. 

4. $35000 X I X .03 J = $682.50; and $75000 X I X 

.02 J = $1250; $1250 + $682.50 =$ 1932.50, the 
amount of premium, Ans. 

5. The loss was what the insnrance cost ; therefore, $ 3675 X 

.04 J = $179.15f, the premium; $179.15f + $1, the 
cost of the policy = $ 180.15|, Ans. 

6. 690.90 H- 9870 = .07, Ans. 

7. .04 J + .03 J 4- .04| + .05 4- .05 J = .23 J; $47600 X 

.23 J = $11007.50, Ans. 

(Art. -446, p. 336.) 

2. $26250 -f- .87i = $30000, Ans. 

3. $6370 -r- .98 = $6500, Ans. 

4. In this problem the rate per cent, and interest are given, by 

which to find the principal ; then (Art. 358), $ 50 -r- .01;^ 
= $4000, Ans. 

5. As the policy is 10 per cent, of $ 600, the property must be 

90 per cent, of $600; therefore $.600 X .90 = $540, 
Ans. 
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6. 1.00 — .03 =: .97 ,- $ 1000 -^. .97 = $ 1080.927+. 

1.00 — .05 = .95 ; $1030.927 -r- .95 = $1085.187+, 

1.00 — .06 = .94; $1085.187 -^ .94 = $1154.454+, 

1.00 - .07 = .93 ; $1154.454 -^ .93 = $1241.348+. 

Ans. 



LIFE INSURANCE. 
(Abt. 454, p. 8400 

2. $8000 X .0114 =. $91.20, Ans. 

3. $78000 X .0491 = $3829.80, Ans. 

4. $2000 X .0088 == $17.60, Ans. 

5. $12000 X .0373 = $447.60, the annual premium; the 

insured died in the third year, so that this premium was 
paid for three years; therefore, $447.60 X 3 = $1342- 
.80, and $12000 — $1342.80 = $10657.20, Ans. 

6. 80y. — 50. = 30y., for which the annual premium was 

paid; $5000 X .046 = $230; $230 X 30 = $6900, 
the amount of premiums paid ; therefore $ 6900 — $ 5000 
= $ 1900, Ans. 

7. The number of years the premium is paid is 4 ; 
$4000 X ^# =7 $208, the annual premium; 

The interest of $1 for 4y., and 3y., and 2y., and ly., is re- 
spectively .24 + .18 + .12 + .06-= .60; and $208 x 
.60 = $124.80, the amount of interest; $208 X 4 = 
$832, tiie amount of premium;^ $124.80 + $832 = 
$956.80 ; then, $4000 — $956.80 = $3043.20, Ans. 

8. $ 10000 X .02 = $ 200, the annual premium. 

The last annual premium paid is not charged with interest ; 
to shorten the work, we take the amount of $ 1 at com- 
pound interest from the table, for the periods of lly., and 
lOy., and 9y., etc. ; these added together give $ 15.869- 
947, which is the sum of the amounts of an annual pre- 
mium of $1 for lly.; a premium of $200 will be 200 
16 
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times thb = $15.869947 X 200 = $3173.9894; to 
this add tiie preminm for tiie 12tii your, whidi is not 
cfaugeable with interest; $3173.9894 + $200 = $33- 
73.9894 ; and $ 10000 -> $ 3373.9894 = $ 6626.01, 



KoBL — Hie imk of this proUemini^tbeiiiveh afaortaisd hy referring 
to tibD table of AnnnitieB later in the book. 



CUSTOM-HOUSE BUSINESS. 
(An. 4M, p. S430 

2. $4350 X .08 = $348, Ans. 

3. $ 7890 X .15 = $ 1183.50 ; $ 1183.50 x .19 = $ 224- 

.865, Ans. 

4. 986 X 4.84 X .24 = $ 1145.3376, Ans. 

5. 112.50 -5- 750 = 15 per cent, Ans. 

6. 60 X .05 X 70 = 3990fr., valae of champagne ; 
36 X .95 X 35 = 1197fr., valne of port ; 

50 X (31 — 1) X 4 = 6000fr ., vahie of sherry ; 

11187 
11187 X .30 = 3356.1fr. duties ; 3356.1 X .18^ = 
$ 624.2346, Ans. 

7. $53.76 -5- .08 = $672 ; 60 X (112 — 12) = 60001b. ; 

$672 -T- 6000 = 11^ cts., Ans. 

8. 40 X 03 X .08 = 2469.6gal. molasses charged with duty; 
24 X 400 X .00 = 86401b. sugar charged with duty; 

2469.6 X 3 X 10 X .24 = $ 177.81 

8640 X 1 X 5 X .24 == 103.68 

260 X 2X.08 = 41.60 

410 X 7X.30 = 861.00 

$1184.09, Ans. 

9. 270 X $50 = $13500; $16740 - $13500 = $3240; 

3240 -^ 13500 = .24, Ans. 
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10. Whole invoice $20560 

3000 X. 04 = $120.00 
4200 X .08 = 336.00 
2100 X. 15= 315.00 
6000 

15300 



Bal. of invoice $5260 X .30 = 1578.00 

$2349.00, Ans. 

11. 10 X 40 X /o X .24 = 24 £. 
200 X 2*(j X .19 = 7.6 £. . 

100 X II X .15 = 1.875£. 

60 X .04 = 2.4 £. 

35.875£. X 4.84 = $ 173.635, 

[Ads. 

12. 32 X 32 = 1024yds.; $122.88 ^ .24 = $512, invoice 

value of the cloth ; $ 512 -^ 1024 = $ 0.50 per yard ; 
$512 + $122.88, the cost of duties, + $40.96, other 
charges, = $ 675.84 ; $ 675.84 -5- 1024 = $ 0.66, cost per 
yard, Ans. 



COINS AND CURRENCIES. 
(Akt. 470, p. 348.) 

3. 46£. 16s. 6d. =46.825£.; 46.825 -f- f = $117.06^, 

Ans. 

4. 1032 X § = 387£., Ans. 

5. 515.70 ~ 4 = 128.925£. ; 128.925£. = 128£. 18s. 6d., 

Ans. 

6. 160.50 X .18^^ = $ 29.853, Ans. 

7. 728.41 ^ 4.84 = 150f fj^. = 150£. 9s. lliVid., Ans. 

8. 12£, 12s. = 12.6£. ; 12.6 -r ^ = $54, Ans. 
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9. 128£. 18s. 6d. = 128.925£. ; 128.925 X 4 = $ 615.70, 
Ana. 

10. 740.45 X 0.75 = $ 555.33|, Ans. 

11. 46£. IBs. 6d. = 46.825£. ; 46.825 -^ f = $117.06^^; 

117.06i X A = 35.118|£. = 35£. 2s. 4Jd., Ans. 

12. 151 X 1.12 = $169.12; 169.12 -h .10 = 1691.2 reals 

plate, Ans. 

13. 1000X1.06 = $1060; 1060 -^ 18^ = 5698f | francs, 

Ans. 

14. 30 X 30 X 15 = 13500s. slerUng = 675£. ; 675 X 4.84 

= $ 3267 ; 3267 -^ 4 = 816.75£. = 816£. 15s. Canada 
currency, Ans. 

15. 410 X .80 = 8328; 328 -^ .69 = 475ff thalers, Ans. 



EXCHANGE. 
(Abt. 493, p. 3$4.) 

2. $1950.50 X l.OOJ = $1955.37, Ans. 

3. $2000 X 1.005 = $2010, Ans. 

4. $1744.40 -h .98 = $1780, face of draft, Ans. 

5. $ 600 X .09 = $ 594 ; $ 594 — $ 6.30 (the interest of $ 600 

for 63 days) = $587.70, Ans. 

6. $9256.40x1.001 = 9291.11; $ 9291.11 -$ 50.91 (the 

interest of $ 9256.40 for 33 days) = $ 9240.20, Ans. 

7. Find the value of $ 1 at | per cent, premium, and interest 

off for 33 days at 6 per cent. ; $ 1 X l.OOg = $ 1.00375 ; 
$1.00375 — $0.0055 = $0.99825, the value of $1 by 
the conditions of the question ; hence, as $ 0.99825 is to 
$1, so is $9240.20 to that sum of which $9240.20 is 
the value or yield ; therefore, $ 9240.20 -7- .99825 = 
$9256.39+, Ans. 

8. The yield of $ 1, by the conditions of the question, is $ 0.982 ; 

then, $ 1190.184 -5- .982 = $ 1212, Ans. 
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(Abt. 499, p. 857.) 

3. 3676 -^ b^^ = $ 706.92^, Ans. 

4. 3000fg X 0.35 = $1050.21 J, Ans. 

5. 81727.75 ^ 4.867 = 16792.223£. = 16792£. 4s. 5jd., 

Ads. 

6. 79000 X .186 = $14694, the par value of 79000 francs; 

$14694 — $14400.12 = $293.88 ; 293.88 -^ 14694 = 
.02, Ans. 

7. 5763.75 X 0.74 = $4265.175, Ans. 

8. 550.66 -T- 1.10 = 500^^ millreafl = 500 milbeas 600 reaa, 

Ans. 

9. 10000 ^ .68 = 147051^ thalers = 14705 thalers 26 

groschen 5f^ pfennings, Ans. 

10. 400if X 1.06 = $424,265, Ans. 

11. 300 thalers 20 groschen pfennings = 300.6||^ thalers ; 

300.6ff X .69 = $207.47ii, Ans. 

12. 5694 -5- .40 = 14235 rupees, Ans. 

13. 615.60 -^ .80 = 769.5 ducats = 769 ducats 5 carlini, 

Ans. 

14. 7300 -H 1500 = $4.86§; 4.86§ - 4.44|= .42f ; .42fH- 

4.44| = .09 J, Ans. 

15. 868£. 17s. 6d. == 868.875£. ; 868.875x23.60 = 20505.45 

francs = 20505 francs 45 centimes, Ans. 

16. 2640 -r- .18 = 14666.661 lire = 14666 lire 66f centesimi, 

Ans. 

17. 17280 -r- .186 = 92903/-! francs; 92903^ — 88128 = 

4775/t > 4775^1 -5-88128 = 5if|f per cent., Ans. 

18. English money at 8J per cent, premium = ^ X 1.085 = 

A^ = $ 4.82f ; 17000 X 4.82| = $ 81984.444, Ans. 
16* 
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ARBITRATION OP EXCHANGES. 

(Aet. M5, p. Ml.) 

(2.) 
Im. = 5.95fir. 

5.20fr.=$l 

$3500 = — m. 

1 X 5.20 X 3500 ^ 3Q5g 823^ millreas = 3058 millreas 
1 X 5.95 ^^ 

823^ reas, Ads. 

(3.) 

XXCHAirGB DIBBCr. SXCHAiraB THROUGH PAKIS. 

$4| = 1£. $1 = 5.20fr. 

2000£. = $9777.777 24fr. = 1£. 

2000£.== $9211.538 

■XCHAHGS THBOUGH HAVBUBG. 

$0.35 = 1 mar. banc. 

13f m. b. = 1£. 
2000£. = $ 9625. 
Exchange throogh Paris is better than exchange direct by 
$ 566.239 ; and better than exchange through Hamburg 
by $413,462. 

4. $5000.00 

12.50, ^ per cent, discount added ; 

$ 5012.50, exchange value of $ 5000 at New Orleans, to be 

paid in New York ; 
$ 5012.50 

25.0625, I per cent, of $ 5012.50 subtracted ; 

$ 4987.4375, exchange value of $ 5012.50 at St. Louis, or 
New Orleans. The exchange being made 
through New Orleans, $4987.4375 in St. Louis will pay a 
debt of $5000 in New York; $5000 X 1.015 = $5075 
= the amount that must be paid by direct exchange ; 
therefore, $ 5075 — $ 4987.4375 = $ 87.56^, Ans. 



grbenlbaf's arithmetic. 187 

5. $4.84|=1£. 

1£. = i^ thalers. 
9760tb. = $6698.25+; $6698.25x1.005=86731.74+ 

[Ans. 

6. $0.34 = 1 mark banco. 

2jin.b. = 1 ruble. 
=$ 650. 

-KT—KT = 764J^ rubles = 764 rubles 70|^ kopecks, 
.o4 X ^i 

[Ans. 

7. By the question, $1 on Boston = $1.00|^ on Philadelphia, 

by direct exchange; and $ 1 on Boston = $ 1 on Chicago, 
and $ 1 on Chicago = $ 0.98 on Philadelphia ; conse- 
quently, $ 1 on Boston = $ 0.98 on Philadelphia, by cir- 
cuitous exchange ; therefore, exchange on Boston through 
Chicago is better than direct exchange by the difference 
between $ 1.00^ and $ 0.98 = 2^ per cent., Ans. 



8. 8 guilders = 1 Amsterdam ell, 
1 ell = §1 = fyd., and 

8 guilders = $ 3.20, and 
$3.20 = fyd., or $4.26| =lyd. 

3J thalers = 1 Berlin ell, 

1 ell = gg* = JJyd., and 

^ thalers = 3J X .66 = $2.31, 
$2.31 = Jfyd., or $3.26^ = 1yd. J 



" Amsterdam. 



Berlin. 



1£. = $ 4.86f ; JJ of $ 4.86f = $ 3.65, ) ^ , , 
$ 3.65 = 1yd., bought m England, ) ^^&^^' 

Therefore, Berlin is better for the purchase than Amster- 
dam or England, by the difference between $3.26^ and 
$4.26|, or $3.65 respectively. 



188 KBY TO 

(9.) 

$4.80 = 1£. 

1£. = 254 francs. 
7000 francs = $ 

i?^><^ = $1330.69. Ans. 

(10.) 

1£. = 13^ guilders. 
Ig. = 2^ francs. 
— francs = 1000£. 

13^ X 2i X 1000 ^ 29333i francs; 29333 J — 146| (J per 

cent, commission) = 4186§ whole gain ; 4186J -5- 26000 
(1000£. X 25 ■= 25000 francs) =16f | gain per cent., Ans. 



$1.00 X 19 
.66 X 40 

.50 X H 

70) 



(2.) 



ATiLTClATTON. 




(Abt. 506, ] 


p. 363.) 


(3.) 


$19.00 




22 X 3 — 66 


26.40 




20 X B = 60 


5.50 




6) 126 


$50.90 




21, 


$ 0.727 f, Ans. 






(4.) 






70 X 20 = 


$14.00 




60 X 15 = 


9.00 




40 X 80 = 


32.00 




115) 


55.00 





$ 0.47^§, Ans. 
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20 



(AsT. 509, p. 365.) 

(2.) 

' Ibu. at 45, gain 35 ) ^^ . 

80 J Ibu. at 75, gain 5 ) = ^^ ^^^ 

Ibu. at 100, loss 20 == 20 loss ) 

V ! > = 40 loss 

Ibu. at 100, loss 20 = 20 loss ) 

Ibu. of barley, Ibu. of rye, and 2 of wheat, Ans. 

(3.) 

1 of 23, loss 3 ) 

1 of 19, gain 1 ) ^ - 

1 i^Tir . ;; ( = 6 gam. J 

1 of 15, gam 5 ) f ^ 7 gain. 

1 of 19, gain 1 =1 gain ^ 
1 part of 24, 1 of 23, 1 of 15, and 2 of 19, Ans. 

(4.) 
( 1 gal. at 0, gain 75 ) ^^ . 
I 1 gal. at 60, gain 15 J ^^' 

75 1 1 gal. at 80, loss 5 "j 

1 gal, at 120, loss 45 \ __ 90 loss. 

8 gal. at 80, loss (8 X 5) 40 J 



1 gal. of water, 1 of 60 cts., 1 of 120 cts., and 9 of 80 cts, Ans. 

(Akt. 510, p. 366.) 

(2.) 
20 at 0, 2000 gain = 2000 gain. 

100 -{ 1 at 175, 75 loss "j 

1 at 125, 25 loss 

— , , ,,^ y = 2000 loss. 

19 at 175, 1425 loss [ 

19 at 125, 475 loss ^ 

20 gallons of each price, Ans. 
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(3.) 

Iatl80,gam 10 ) g^o gain. 
10 at 170, gain 200 ) ^ 

4 at 220, loss 120 ^ 
1 at 200, loas 10 ( = 210 loss. 
8 at 200, loss 80 ) 
9 bnshds at $2.00 ; 1 bnshel at $ 1.80, Ans. 



(4.) 

1 at 8, gain 4J 

3 at 9i, gain 9| 

4 atlO|, gain 8 
1 at 13, loss i^ 

at 13^, loss 6 

1 at 14, loss H 



22^ gain. 



^ = 224 loss. 

4^ at 13, loss 2^ 
8 at 14, loss 12 . 
Ans. lib. at 8 cts., 5Jlb. at 13 cts., and &lb. at 14cts. 



(5.) 
45, gain 5 ) g^ ^^j^ 



.^ ( 10 of 58, loss 80 = 80 loss. 
( 1 of 
15of45rgain 75 



Ans. 16 bnshels of barley. 
(Akt. 511, p. 367.) 

(2.) 
f 1 at 8, gain 7 \ 

I 1 at 10, gain 5 > = 15 gain. 

^^ \ 1 at 12, gain 3 ) • 

1 at 20, loss 5) 

V J = 15 loss. 

2 at 20, loss 10 ) 

l + l-|-l-[-3 = 6; sugar at 8, 10, and 12 cents, will be 
each 1 part in 6 ; and sugar at 20 cents will be 3 parts 
in 6 ; ^ of 200 = 33 Jib. of 8, 10, and 12 cents ; f of 200 
= 1001b. of 20 cents, Ans. 
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(3.) 

{lObn. at 1.70, gain 2.00 = 2.00 gain. 
4bu. at 2.20, loss 1.20) ^ ^^ , 
—- TwTTT-i jToTx r = 2.00 loss. 
8bu. at 2.00, loss 0.80 j 

10 + 4 + 8 = 22bu. ; 48 — 22 = 26bu. Then, as the 
gain on Iba. at $ 1.80 equals the loss on Ibu. at $ 2.00, 
i of 26 = ISbu. = the quantity at $ 1.80, and 13 + 8 
== 21bu. = the quantity at $ 2.00, Ans. 

(4-) 
51b. = 60oz. ; 5oz. at 22 carats give a loss equal the gain 

on the 5oz. at 18 carats ; and 5 + 5 = lOoz. ; 60 — 10 

= 50oz. Then, 

{loz. at 15, gain 5 ) ^ 
loz. at 17, gain 3 ) = ^ ^"^ 
4oz. at 22, loss 8 =8 loss. 
l + l-f-4 = 6; ^of50 = 8Joz. = the quantity at 15 
carats, and at 17 carats; and ^ of 50 == 33Joz. ; 33^ -f- 
5 == 38Joz. = the quantity at 22 carats, Ans. 

(5.) 
As 20 animals were bought for $ 20, the average price of 
them was $ 1.00. 

2 sh eep at 400, loss 600 

meep at 400, loss 300 
100 \ 1 lamb at 50, gain 50 ^ 
1 kid at 25, gain 75 



h 



900 loss. 



1 kid at 25, gain 75 
14 lambs at 50, gain 700 ^ 

Ans. 3 sheep, 15 lambs, 2 kids. 



= 900 gain. 



m\l 



MISCELLANEOUS EXAMPLES. 

(Page 868.) 

(1.) 
9 at 80, gain 157J 

at 120, loss 22i ) 

r • f = 157* loss. 

6 at 120, loss 135 ) ^ 

6 + 1 = 7 men at $ 1.20, Ans. 
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2. 5000 rix dollars 12 skDliiigB » 5000| rix doUars ; 5000^ 

X 1.06 = $ 5300.265, Ans. 

3. If Sanford remits the amount, he buys a bill at Liverpool 

on New Orleans, and pays 10 per cent, premium ; but if 
Lassale at New Orleans draws on Liverpool for the 
amount, he receives the amount at only 8 per cent, pre- 
mium ; therefore the difference is the difference between 
1£. at 10 per cent, premium ($ 4.88|) and 1£. at 8 per 
cent, premmm ($4.80) = $4.88| — $4.80 =$0.08|, 
and this difference multiplied bj 1500| ; then $0.08| X 
1500j = $133.40, Ans. 

4. $ 1.56 is a gain of 20 per cent. ; therefore $ 156 -f- 1.20 = 

$ 1.30, the actual value of the mixture ; hence. 



^^^ { 17 at 126, gain 68. 
( 7 at loss 68. 



That is, 7 gallons cost so much that the loss, when sold at 
130, was 68 ; then 68 -f- 7 = 9f cts. loss per gallon ; 
and $ 1.30 -f- $0.09f = $ 1.39f , Ans. 

5. 100 ounces 20 tan 10 graini = 100.68i ounces ; lOO.eSJ 

X 2.40 == $241.64 -^ .16 = 1510.25 lire = 1510 
lire 25 centesimi, Ans. 

6. 20 U. S. gal. = 1 eimer of Sweden. 

3 eimers of S. = 4 eimers of Trieste. « 

24 eimers of T. = 9 ahms Danish. 
33 ahms D. =5 carri of Naples. 
12carriofN. = U. S. gal. 

^^X/^X/^^^\X ^ = 3168gal.; 3168 X $0.80 

(value of 1 ducat) = $ 2534.40, cost of 12 carri of wine. 
Again, 

20 U. S. gal. = 1 eimer of Sweden. 
3 eimers of S. = 4 eimers of Trieste. 
170 eimers of T. = U. S. gal. 
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20 V ^ V 170 

^— ^ ~— l-=2660gal. ; 2550 X $OMl (the value of 

1 florin 45 kreutzers in U .S. money) = $ 2164.31 J, cost of 
170 eimers of Trieste ; hence, 12 carri of wine will cost 
$2534.40 - $2164.314 = $370.08 J more than 170 
eimers of Trieste of wine, Ans. 

7. 60s. = 3£. ; 3 X 4.80 = $14.40 ; $14.40 4- 8.25 (bn. 

in Iqr.) = $ 1.74 j^^, the limited cost of a bushel delivered 
in Liverpool ; this' sum less the freight will be the limited 
cost of a bushel in Baltimore ; 12d. = g^ of 1£., of 
$4.80 = $0.24; then, $1.74^ — $0.24 = $1.50^, 
Ans. 

8. 87 -f- 1.16 = 75 ctfl., the actual value of the mixture. 

Since there is a difference of 12 cts. per pound in the two 
ingredients of the mixture, 11 pounds cancels eleven parts 
of the difference, and the 5 pounds cancels five parts of 
the difference ; therefore, |^ of 12 (the amount cancelled 
by the 11 pounds) must be deducted from 75 in finding 
the value of the 5 pounds per pound ; 75 — ^J of 12 = 
66| cts., the value of each pound of the 5 pounds ; 75 -f- 
-^ of 12 = 78| cts., the value per pound of the 11 
pounds, Ans. 





INVOLUTION. 






(Akt, 515, p. 370.) 


5. 


sia- 


1. 


512. 


6. 


15625. 


2. 


1024. 


7. 


16ifiM- 


3. 


fi- 


8. 


282475249. 


4. 


50|f. 


9. 


.000004100625. 



1"' i 
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2. 
3. 

4. 
5. 
6. 

7. 
8. 



(Abt. 516, p. 370.) 

2097152. 

40353607. 

60466176. 

281950621875. 

64 

22071204. 
36372961. 



9. 
10. 
11. 
12. 

13. 



96889010407 

2176782336. 

205891132094649+ . 

363.691179+. 



5 
/ 



157 283 



TJyZi' 



1.800943+. 
116ifff. 



5. 

6. 

7. 

8. 

9. 
10. 
11. 



3. 
4. 
5. 
6. 

7. 
8. 



EVOLUTION. 
EXTRACTION OP THE SQUARE ROOT. 



(Art. 525, p. 376.) 



1856. 
999. 

15.3. 

.027. 
4.16. 



(Art. 526, p. 378.) 

2. 2.5298+. 

3. 1.41421+. 



12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 

4. 
5. 
6. 



9|. 

1.4. 

81. 

27. 

64. 

3105671. 

1.77482393+. 
19.3132079+. 
2.98831055+. 



EXTRACTION OP THE CUBE ROOT. 



(Art. 529, p. 383.) 



426. 


9. 


?• 


10. 


4.39. 


11. 


379. 


12. 


392. 


13. 


.899. 


14. 



478. 

327. 
4968. 
7583. 
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(Abt. 530 


I, p. 383.) 






1. 


1.2599+. 


3. 




1.442249+ 


2. 


2.2239+. 


4. 2 


.08008382301904+. 


EXTRACTION OF ANT BOOT. 






(Abt. 532, p. 384.) 






(2.) 


(3.) 




(4.) 


*3)998001 


*2)262144 




♦3)43046721 


3)332667 


2)131072 




3)14348907 


*8)110889 


2)65536 




3)4782969 


3)36963 


*2)32768 




3)1594323 


*3)12321 


2)16384 




♦3)531441 


3)4107 


2)8192 




3)177147. 


♦37)1369 


*2)4096 




3)59049 


37)37 


2)2048 




3)19683 


1 


2)1024 




♦3)6561 


3 X 3 X 3 X 87 


= 999, *2)512 




3)2187 




[Ans. 2)256 




3)729 




2)128 




3)243 




*2)64 




♦3)81 




2)32 




3)27 




2)16 




3)9 




*2)8 




3)3 




2)4 




1 




2)2 3 


X3 


X 3 X 3 = 81, 




1 




[Ans. 


2 y 2 -y 2 V 2 


V2y 2 = 


64, Ans. 
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(5.) 




(6.) 


•*3)14348907 




*5)11390625 



3 )478296 9 
3)1594323 

3)531441 

3)177147 
*3)59049 

3)19683 
3 )6561 

3)2187 



# 



3)729 

3 )243 

3)81 

3)27 
3)9 
3)3 



5 )2278125 
5)455625 

5)91125 

5 )18225 
5)3645 

*3)729 
3 )243 

3)M 

3)27 
3)^ 
3)3 

1 
5 X 3 = 15, Ans. 



3 X B X B = 27, Ans. 




8 

8 
3 

8^ 
90 

94 
_4 

98 
4 

1020 
6 

1026 
6 

1032 





9 

9 
18 



HORNER'S METHOD OF EXTRACTING ROOTS. 

(Art. 588, p. 887.) 

(3.) 
41673648663(3467, Ans. 



27 



14673 
12304 



2700 
876 

8076 
892 

846800 
6166 

362966 



2869648 
2117786 

251912663 
261912668 



6192 


(Brought up.) 


.86914800 
72709 

36987609 


1032 
6 

10380 

7 

10387 


(CJamed up.) 



(4.) 




8 



9 


48614208(362, 
27 [Ans. 


3 
3 


9 
18 


16614 
16875 


6 
8 


2700 
475 


789208 
739208 


90 
6 


3176 
500 




96 
6 


367600 
2104 




100 
6 


369604 




1060 
2 







1062 
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(5.) 




1 

I 
1 

2 
1 



300 
1 

301 
1 

302 
1 

303 





1 


1, 
1 


05(1.016397, Anfl. 


1 

2 




50000 
30301 


30000 
301 




19699 
18468 


30301 
302 




1231 
929 


30603 
18- 




302 
279 


3078 
18 




23 
22 


3096 




1 



(6.) 









1 


184528125(45, Ans. 


4 


16 


64 


256 


1024 


4 


16 


64 


256 


82128125 


4 


32 


192 


1024 


82128125 


8 


48 


256 


12800000 




4 


48 


384 


3625625 




12 


96 


640000 


16425625 




4 


64 


85125 






16 


16000 


725125 






4 


1025 








200 


17025 








5 








• 



205 



17* 



198 







KEY TO 








(7.) 





8 

8 
8 



9 

9 
18 



27 

27 
81 


100(3,162278, Ana. 
81 

190000 
113621 


6 
8 


27 
27 


108000 
6521 


7647^ 
7360080 


9 
8 


5400 
121 


113521 

6643 


287820 
262672 


120 
1 


6621 
122 


1191640 
36040 


85148 
25294 


121 
1 


6643 
128 

6766 
74 


1226680 
35484 


9854 
8853 


122 
1 


1262164 
120- 


1001 
1012 


123 
1 


6840 
74 

6914 

74 


126336 
120 




124 

• • 


126466 
1- 





6988 12647 
(8.) 




5 



25 



125 


6 
6 

10 
6 

15 
6 


25 
60 

75 
75 • 

150 
100 


125 
375 

600 
750 

1250000 
187593 


20 
6 


25000 
1799 


1437693 
200529 


250 

7 


26799 
1848 


1638122 
213808 


267 
7 


28647 
1897 


1851930 
292- 


264 
7 


30544 
1946 


18812 
292 


271 
7 


32490 

• • 


19104 
292 



6561(6.7995466, 

626 3125 lAsiBf 

626 343600000 

2500 289192057 



31250000 54407943 

10063161 49026772 

41313151 6382171 

11466854 5073030 



52780005 309141 

169308 - 282755 

6447308 26386 

171936 22624 



6619244 3762 
1745- 3394 



663670 368 

1746 389 

666416 29 
10- 



278 19896 66551 
_7 •• • 10 

285 56561 
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APPLICATION OP POWEKS AND ROOTS. 

(Page 392.) 



1. V141376 = 376, Ans. 

2. 1T60 X 9 = 15840 ; /^TSm = 125.857+ feet, Ans. 

3. 144 X 144 = 20736 ; 64 X 64 = 4096 ; 20736 — 4096 

= 16640 ; a/16640 = 128.99+ feet, Ans. 

4. 20 X 20 = 400; 16 X 16 == 256; 12 X 12 = 144; 400 

+ 256 + 144 = 800 ; V^OO = 28.28+ feet, Ans. 

5. 40 X 40 = 1600 ; 1600 -^ 4 = 400 ; a/400 = 20 rods, 

Ans. 

6. 60 : 90 : : 662 = 4356 : 6534; \/6534 = 80.83+ rods, 

Ans. 

7. 2h. : 3h. : : (f)* — ^^^ = .5625 : .84375 ; V.84375 = 

.918+inch, Ans. 

8. 22 = 4 : 1.52 = 2.25 : : 50m. : 28m. 7|sec., Ans. 

9. 4 X 4 X 3 = 48 : 6 X 6 X 2 = 72 : : 4h. : 6h., Ans. 

10. 40 X 90 = 3600 ; V3600 = 60, Ans. 

11. 311 X 20 = 625 ; a/625 = 251b., Ans. 

12. 2:3:: 2400 : 3600; a/3600 = 60 trees in length. 3 : 

2 : : 2400 : 1600; a/ 1600 = 40 trees in breadth. 60 

— 1 = 59x7 = 413; 40—1 = 39x7=273; 413 
X 273 = 112749 square yards, Ans. 

13. 50 -H 2 = 25; 25^ = 625; 625—600 = 25; a/25 = 

5 ; 25 + 5 = 30 years the older ; 25 — 5 = 20 years 
the younger, Ans. 

14. 128 X 128 = 16384 ; 72 x 72 = 5184 + 16384 = 

21568; a/ 21568 = 146.86+ miles, Ans. 

15. 100 X 100 = 10000 ; 70 — 5 = 65 ; 65 X 65 = 4225 ; 

10000 — 4225 = 5775; a/ 5775 = 75.993420+ ; 80 
X80 = 6400; 50 — 5 = 45; 45x45 = 2025; 6400 

— 2025 = 4375 ; a/4375 = 66.143782+ ; 75.993420 
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16. 



+ 66.143782 = 142.137202 X 142.137202 = 20202- 
.984192388804; 70—50 == 20 ; 20 x 20 = 400 ; 20202- 
.984192388804+400=20602.984192388804; V20602- 
.984192388804 = 143.537306+ feet, Ans. 

V16 = 4; 44 + 4 = 48; 48 -r- 2 = 24, Uie larger num- 
ber; 44 — 4 = 40; 40 -^- 2 == 20, tiie smaller. Ans. 

17. Let A B represent the hei^t of the tree, E the top of the 

stomp, G the point on which the top of the 
tree will &XL As the tree will rest on the 
stomp, it is evident that A E will be equal 
to C K Bj drawing D E at right angles to 
A G, it is evident that A D will be equal to 
D G ; that is, the line A C is bisected in D ; 
therefore we have two cdmilar triangles^ A B 
C and A D E. This is evident from the fact 
that each of these triangles has one right 
angle, and that the angle A is common 

to both triangles. Therefore, asABistoAC, soisADto 

A K K, then, we take A E from A B, the remainder, E B, will 

be the answer required. 

FIBST OPERATION. 




A B = 80; B C = 40; by Art 535, A C = V A B» + 
Bl? = V 80* + 402 ^ J^-som; andAD=:jAC== 
V 40=' + 2(F = V'SOOO. Then, by Art 539, A B : A C : : 
A I) : A E, and A B« : A G* : : A D2 : A E«; hence, 6400 : 

8000 : : 2000 : 2500, and V"2500 = 50. Therefore, 80ft. — 
50ft. = 30ft., Ans. 



BT ALGEBRA. 

Let X represent B E, 80 — a: = C E, and 40 

2 



80 — a; — a:2 = 402; 6400 — 16a; + a:» — a:* 
160a: = 6400 — 1600 = 4800. 
a; = 30 feet = B E, Ans. 



G B. Then 
1600. And 
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SEOONB OPERATION. 

80 feet evidently equals the length of the part broken off and 
the stump together. The distance from the bottom of the tree to 
the point on which the top may fall, 40 feet, represents the base of 
a right-angled triangle, of which the part of the tree broken off is 
the hypothenuse, and the part left standing on the stump is the 
perpendicular. Then, according to Ari. 553) 40^ = 1600 H- 80 
= 20; 80 — 20 == 60; 60 4- 2 = 30 feet, Ans. 

18. 400x400=160000; 160x160 = 25600; 160000 — 

25600 = 134400 ; V 134400 = 366.6 — 50 = 316.6, 

Ans. 

19. 70x70 = 4900; 40x^0=1600; 30x30 = 900; 

4900 — 1600 = 3300 ; V3300 = 57.445+ ; 4900 — 
900 = 4000 ; a/4000 = 63.245 + 57.445 = 120.69+ 
feet, Ans. 

20. x\j X i\j = f Ja • 1^. .• ' 4501b. : 450001b., Ans. 

21. 10 acres = 435600 square feet; V435600 = 660 feet 
= each side of the square plat; 660 -7- 6 =: 110 = the number 
of vines in each row, and also the number of rows, in the square 
order; 110 X HO = 12100 = the number of vines, in the 
square order. 

In the quincunx order, the vines are disposed in the form of 
equilateral triangles ; the distance between the rows, therefore, 
must equal the altitude of such triangles, having 6 feet for each 
of their equal sides. Hence, 6^ — 3* = 27 ; a/27 = 5.196+ feet 
s= the distance of the rows from each other ; 660 -h 5.196 = 
127 = the number of rows in the field ; and the number of vines 
will be the same as in the square order. Therefore, 127 X HO 
=: 13970=: the number of vines in the quincunx order; and 
13970 — 12100 = 1870 = the number more of vines in the 
quincunx than in the square order, Ans. 

In the square order no vine need be set nearer than 3 feet of the 
edge of the plat, and in the quincunx order nearer than 1| feet of 
the edge of the plat, and answer the conditions of the question. 

22. 40x40 = 1600; 4x4 = 16; 1600-16 = 1584; 
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1584 4- 4 = 396 ; 396 x 3 = 1188 ; 1188 + 16 = 1204 ; 
V1204 = 34.698; 40 — 34.698 = 5.302; 5.302 -i- 2 = 
2.651in., the part A will grind ofiF. 1204 — 396 = 808 ; 
V808 = 28.425 ; 34.698 — 28.425 = 6.273 ; 6.273 H- 2 = 
3.136+in., the part B will grind off. 808 — 396 = 412 ; 
V412 = 20.297; 28.425 — 20.297 = 8.128; 8.128 -r- 2 = 
4.064in., part C grinds off. 412 — 396 = 16 ; a/16 = 4 ; 
20.297 — 4 = 16.297 ; 16.297 -^ 2 = 8.148+in., part D will 
grind off 

Ans. A,2.651in.; B, 3.136-(-in.; C,4.064in.; D, 8.148+in. 

23. 49 1 feet = 49.625 feet; 49.625 X 144 = 7146 square 
inches; 1.5 X 15 X 2 = 4.5 ; 7146 - 4.5 = 7141.5 ; 7141.5 
-^ 6 = 1190.25 ; V1100.25 == 34.5 ; 34.5 + 1.5 = 36 inches, 
Ans. 

To understand the operation of this question, we will take six 
small square pieces of board, each of the same dimensions, and 
with these we will construct a cubic box ; but, in so doing, we 
shall find that we need two small cubes, each of which is of the 
thickness of the board or plank used. 

Now, if the box, afler being completed, was a cube whose sides 
measured 36 inches each, and if the board was 1| inches thick, 
it would require 7146 square inches of the board to make the 
box, as the pupil can readily perceive. 

But our box was made of six square pieces of board and two 
small cubes, each measuring, in the present case, 1| inches square. 
If we deduct the contents of these two squares, = 1.5 X 1*5 X 
2 = 4.5 square inches, from the superficial contents of the board, 
= 7146 inches, we have 7146 — 4.5 = 7141.5 square inches 
remaining ; and if we divide these inches by 6, we have the su- 
perficial contents of one of the square boards of which we make 
our box. Thus, 7141.5 -r- 6 = 1190.25. The square root of 
this number, /y/ 1190.25 = 34.5, will be the width of each board. 
To this number we must add the thickness of the board, 1.5 
inches, and we have the answer, 34.5 + 1.5 = 36 inches. 

24. 22f5 feet = 22? J X 144 = 3242 square inches; 2.5 X 
2.5 = 6.25 inches; 3242 — 6.25 = 3235.75 ; 3235.75 -5- 7 = 
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462.25 ; a/462.25 = 21.5 ; 21.5 + 2.5 = 24 inches, the width 
of the box ; 24 -^ 2 = 12 inches, the height ; 24 X 2 = 48 
inches, the length. 

From each of these numbers we subtract 5 inches, the thick- 
ness of the two sides of the box ; 12 — 5 = 7; 24 — 5 = 19 ; 
48 — 5 ^ 43. The inside dimensions of the box will therefore 
be 7, 19, and 43 inches ; and its contents will therefore be 7 X 19 
X 43 = 5719 cubic inches, Ans. 

To understand the above operation, we will construct a box 
that shall he twice as wide as its height, and twice as long as its 
width. With th^ materials used to construct this box the pupil 
will find that he can construct a cubical box whose sides^ will 
measure half the length of the former box. And, if it be con- 
structed as the box in question 44, there will be material remain- 
ing sufficient to make one of the sides, after deducting the square 
of the thickness of the plank. Thus, if our box was 12 inches 
high, 24 inches wide, and 48 inches long, and was made of a 
plank 2J inches thick, it would require one whose superficial con- 
tents were 3242 inches. From this sum we deduct the square of 
the thickness of the plank, 2.5 X 2.5 = 6.25 inches; 3242 — 6.25 
= 3235.75 inches. This sum, as we have before shown, is sixSL 
cient not only to construct the cubical box, but there will be 
sufficient remaining, wanting the square of the thickness of the 
plank, to make another, similar to one of the six squares of which 
we made the box. This will be evident, if the box be cut into 
two parts, and one of them placed on the other. Therefore, we 
divide 3235.75 by 7, because there are materials sufficient for 7 
squares, and the quotient is 462.25. The square root of this 
number is the length of one of the squares of which the box is 
made. ^462,25 = 21.5 inches. To this number we add the 
thickness of the plank, and we have the width of the required 
box. 21.5 + 2.5 = 24 inches, width of the box ; 24 -f- 2 = 
12 inches, height ; and 24 X 2 = 48 inches, length, Ans. 

* 

We have copied, by permission, from the Massachusetts Teackci\ 
the following illustrations, with diagrams, of the 23d and 24th 
problems. 
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(23.) 
^®- ^- Suppose the 6 pieces of which the 

box is made to be so arranged (Fig. 1) 
/] that the edges of the top, bottom, and 
sides, will appear at the ends, as in the 
shaded parts about E; and that the 
edges of the top and bottom will ap- 
pear at the sides, as in the shaded parts 
above and below S. 
The external area of each i^ice of the box may be conffldered 
as divided into, 1st, a large square, as at E ; 2d, 4 strips, one on 
each side of the large square, having each a width equal to the 
thickness of the board (l|in.), and the same length as one side of 
the large square ; and 3d, 4 small squares, each having, for the 
length of a side, the thickness of the board. In the 6 faces of the 
box, then, there are 6 large squares -|- 24 strips + 24- small 
squares. 

But the shaded parts, though forming part of the external area 
of the sides and ends, do rtot form part of the side and end pieces 
of the box,* and are not to be reckoned as consuming any part of 
the surface of the board. If, then, from the large squares, strips, 
and small squares, that make up the whole external area of the 
box, we deduct 12 strips (2 for each side, and 4 for each end), and 
16 small squares (4 for each side, and 4 for each end), we have 
left 6 large squares -j- ^^ strips -|- 8 small squares = the area 
of the board = 49gsq. ft. = 7146sq. in. 

From this deduct the area of the 8 small squares ( (l|in.)* X 8 
= 18sq. in.) and we have 6 large squares -[- 
12 strips = 7146sq. in. — 18sq. in. = 7128 
sq. in. Divide this by 6, and we find one 
large square -f- 2 strips =s t-ysJ^, in. = 1 1 88 
sq. in. This large square and the 2 strips may 
be arranged as in Fig. 2, which will be an 
exact square, if we fill the corner C (IJin.)^ 

♦ Notice the diflference between the side and side piece, and the end and 
end piece, of the box. 



Fio. 2. 



Strip. 


C 


Large Square. 


•3* 

• 
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= 2isq. in. Then 1188sq. in. + 2isq. in. = the area of the 
square (Fig. 2) completed = ^J'j^sq. in. Then, //X^T^q. in. 
= 6^-in. = length of one side of the square, or the line A B. 
This, it is evident (see Fig. 1), is IJin. less than the length of a 
side of the box ; therefore, -^ in. + l|in. = 36in., the length of 
one side. 



(24.) 



r 



FiQ. 3. 




Let, in Fig. 3, 
the shaded parts 
about E E repre- 
sent the edges of 
the top, bottom, 

and sides, at the end of the box ; and the shaded parts above and 
below S S, the edges of the top and bottom, at the side. These 
shaded parts represent the thickness of the plank, and form part of 
the external area of the side and end of the box, but no part of the 
side and end pieces. 

If we draw the line A B vertically across the middle of the end 
of the box, the whole end is divided into 2 equal squares ; but, 
taking away the shaded portions, it is evident that the end piece 
is not divided by this line into squares, since we have diminished 
each square of the end in one direction by twice the thickness of 
the plank, and in the other by only once its thickness. 

To get two equal squares in the end piece, let there be marked 
off on each side of A B, by dotted lines, two strips, each as wide 
as the plank is thick. We may now suppose the e7id of the box 
(not the end piece) to be divided into, 1st, 2 large squares, E and 
E ; 2d, 8 strips, each equal in length to the side of a large square^ 
and in width to the thickness of the plank (2^in.) ; and Sd, 8 
small squares, each having its side equal in length to the thick- 
ness of the plank. Since the box is twice as wide as it is high, 
and twice as long as wide, the area of an end is doubled in a side, 
and quadrupled in the top or bottom. Then an end, a side, and 
the top or bottom, contain 7 times as many large squares, strips, 
and small squares, as an end ; that is, 14 large squares + 56 

18 
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Btripfi -j- 56 small sqnares ; and both ends, both sides, and the top 
and bottom, or the whole external area of the box, = 28 large 
squares -\- 112 strips -f- H^ small squares. 

But these exceed the area of the 6 pieces of which the box id 
made, bj the strips and small squares in the edges of the top and 
bottom at the sides, and of the top, bottom, and sides, at the ends. 
Be&rring to Fig. 3, and noticing that the strips marked off by 
dotted lines are part of the pieces in which they are found, and 
not to be deducted, we see that we must deduct, for each dde, 8 
strips and 16 small squares ; and for an end, 6 strips and 8 small 
squares ; or 28 strips and 48 small squares for both sides and both 
ends. Subtracting these from the large squares, strips, and small 
squares of the whole external area of the box, we have 28 large 
squares -{- 84 strips -j- 64 small squares = the area of the 6 
pieces = 22^ j^sq. feet. = 3242sq. in. From this deduct the 64 
small squares ( (2}in.)'^ X 64 = 400sq. in.), and we have 28 
large squares -\- 84 strips = 3242sq. in. — 400sq. in. =i 2842 
sq. in. Divide by 28, and we find 1 large square -}- 3 strips = 
m^. in. = ^sq. in. 

This large square and the three strips may 
be arranged as in Fig. 4 ; namely, a strip 
and a half on each of two adjacent sides of 
the larffe square. This will be an exact 
square if we fill out the comer C, which 
contains a square each side of which is one 
and a half times the width of a strip 
(2 Jin. X li ^ J|^in.). Adding this small d 
square ( (^j^in.)^ = ^^s^- "!•)» we have ^f^sq. in. -|- ^^^sq. 
in. = J^l^sq. in. = area of the square Fig. 4, completed. Then 

V^fi^sq- ^' = ^i^' = length of a side of the square, or the 
line D F. 

Comparing this with Fig 3, we see it wants half the thickness 
of the plank (2 Jin. -r- 2 = l|in.) of being the external hei^t 
of the box. Then, ^io. -j- IJin. = ^-in. = 12in. = external 
height of the box ; 12in. X 2 = 24in. = external width of the 
box ; and 24in. X 2 = 48in. = external length of the box. 



Fio. 4. 



i Strip. 






Strip. 


C 


Large Square. 


•5" 

• 


00 

• 
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Subtract j&om each of these dunensions twice the thickness, 
of the plank, and we have 12in. — 5in. == Tin. = internal 
height of the box ; 24in. — 5in. =: 19in. = internal width of the 
box ; 48in. — 5in. = 43in. = internal length of the box, and 
the product of the internal dimensions = 5719 cubic in. = the 
contents of the box. 

25. 3 X 3 X 3 = 27 : 6 X 6 X 6 = 216 : : 41b. : 821b., 

■uJlS. 

26. 1 X 1 X 1 = 1 : 3.5 X 3.5 X 3.5 == 42.875 : : $120 

: $ 5145, Ans. 

27. 5ft. lOin. = 70in ; 10ft. 4f in. = 124.6in. ; 70 X 70 X 70 

= 343000 ; 124.6 x 124.6 x 124.6 == 1934434.936 ; 
343000 : 1934434.936 :: 1801b. : 1015.1+lb., Ans. 

28. 21b. : 20001b. : : 4 X 4 X 4 = 64in. : 64000 ; 

/y64000 = 40in. = 3ft. 4in. high ; 
21b. : 20001b. : : 3 X 3 X 3 = 27in. : 27000in. ; 
/^27000 = 30in. = 2ft. 6in. wide ; 

21b. : 20001b. : : i X } X i = bV • "^U^l 
/^m^- = J^ = 2Jin. thick, Ans. 

29. 12096 -^ 56 = 216; >^216 = 6; 56 X 6 = 336; 

336 X 6 = 2016; 336 and 2016, mean proportions ; 
Then, 56 .- 836 : : 2016 : 12096, Ans 

80. 5 X 5 X 5 = 125ft. : 20 x 20 X 20 = 8000ft. : : Icwt. 

: 64cwt., Ans. 

81. 6 X 6 X 6 = 216ft. : 10 X 10 X 10 = lOOOfti. : : Ida. 

: 4.629+da., Ans. 

82. 6 X 6 X = 216ft. ; 8 X 8 X 8 = 512ft. : : 6001b. 

: 1422.2+lb., Ans. 
33. 5 X 5 X 5 == 125; 125 -4- 4 = 31.25; 125 — 31.25 = 



93.75 ; /$^ 93.75 =. 4.542+ ; 5 — 4.542 = .45+in., 
the first woman's share. 93.75 — 31.25 = 62.50; 
/^ 62.50 = 3.968 ; 4.542 — 3.968 == .57+in., share 
of the second woman. 62.50 — 31.25 = 31.25 ; ^31- 
.25 = 3.149; 3.968 — 3.149 == .82-|-in., third woman's 
share. 3.149-(-in., fourth woman's share. 



And 436.8 : 108 
And 436.8 : 100 
And 436.8 : 110 



208 KEY TO 

34. If Wells have 100 per cent., Rowe will have 108 per cent., 
and Northend 110 per cent. But Pierce has 10 per cent, 
more than Rowe ; therefore he will have 108 X l-l^ = 
118.8 per cent. 118.8 + 108 + 100 +. 110 ^ 436.8 ; 
5 tons = lOOcwt. 

Then 436.8 : 118.8 : : lOOcwt. : 27^^wt. for Pierce. 

lOOcwt. : 24^ffcwt. for Rowe. 

lOOcwt. : 22f ffcwt. for Wells. 

lOOcwt. : 25^,^^*- ^or Northend. 
To find the feet in height that each must take, we adopt the 
following rule, and say. As the relative value of all their 
shares is to the relative value of each share, so is the cube 
of the height of the pyramid or stack to the cube of the 
height of each man's part of the stack. But we are to 
compute &om the top of the stack each time, and then 
subtract as in the following process : 

16 X 16 X 16 = 4096ft., cube of the height of the stack. 
436.8 : 118.8 : : 4096 : 1114.02197 ; /^1114.02197 
= 10.366-}-ft. in heierht for Pierce. 

436.8 : 118.8 + 108 = 226.8 : : 4096 : 2126.76923076; 
aJ^ 2126.76923076 = 12.859+ from the top of the 
stack. From this number we subtract the hei^t of 
Pierce's stack, 12.859 — 10.366 = 2.493fl. for the 
height of Rowe's stack. 

436.8 : 118.8 + 108 + 100 = 326.8 : : 4096 : 3064- 
.49816849 ; ^^ 3064.49816849 = 14.525 from the top of 
the stack. From this we subtract the height of the other 
two stacks; 14.525 — 12.859 = 1.666ft. for the height 
of Wells' stack. 

If from the height of the stack, 16ft., we subtract the last 
root, we have the remaining height of the stack for North- 
end; thus, 16 — 14.525+ = 1.474ft., height of North- 
end's stack. 

Note. — The decimals in the answer to the above question wiU vary 
according to the degree of accuracy required. 
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ARITHMETICAL PROGRESSION. 

(Art. 557, p. 396.) 

^39 — 3 ^ . 

2. ^g_i = 2yM Ans. 

3. ^ J = 4m., Ans. ^ 






(Abt. 558, p. 397.) 



2. ^i-r^ + 1 = 12da., Ans. 



3. —~ + 1 = 52w., Am. 

(Abt. 5593 p. 398.) 

2. 1^^ X 17 = 884, Ans. 

3. 320 X 30 = 9600 = rods in 30m. ; but there will be one 

more stone in this distance than there are rods, because 
there will be a stone at each end of the 30 miles. The 
man must travel 2 rods to bring the first stone to the 
basket, and 60 miles and 2 rods to bring the last stone; 
wherefore the following formula : 



192U2+13 X 0601 ^ 92i88802rd. = 288090m. 2rd., Ans. 



2 

(Abt. 5M9 p. 398.) 



45 + ^X45 — 3 + 2_ ^^^ ^^ ^^^^^ ^^ ^^^ 
2X2 

3. 6T8X1XM^^+12 ^ ^1,2.24, Ans. 

18* 
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(Aet. 5C1, p. SM.) 
1000100002<2 _ _ 

luooo 



3. — ^ 3 = $4o ; ^ = $2 diflference, Ans. 

(Abx. M2, p. 4M.) 

49 — 4 

2. -^ =- = 9, oommon difierence. 

o — 1 

As ihere are 6 terms, the third and fourth are required ; 
4 -j- 9 + 9 = 22, the third term ; 22 + 9 = 31, the 
fourth term, Ans. 

30 — 20 

3. -^ =— = 1§, the common diffierenoe. 

20 + l| = 21§; 21|4-1| = 23J; 23J + 1§ == 25 ; 
25 + 1| = 26| ; 26| + If = 28i. 21§, 23i, 25, 
26|, and 28|, Ans. 



GEOMETRICAL PROGRESSION. 
(Art. MS, p. 401.) 

2. 5 X 3^-^ = 3645, seventh term, Ans. 

72 8 

3. cu' 1 = H^> first term, Ans. 
3«-i 27 

. 885735 885735 _ _ . , ^ 

4. --giiir- = 177147 = ^' *^®1^ te™ ; 

5 X 3 = 15, eleventh term ; 15 X 3 = 45, tenth term, 

[Ans. 

5. 5 -^ (if-^ = 5 -^ y^ = 3645, first term, Ans. 

6. 50 X 1.06«-i == 63.123848, last term, Ans. 

7. 2X2*^' = $10737418.24, Ans. 

8. $160 X 1.06^-1 = $226.96305796096, Ans. 
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9. $300 X 1.05^' = $443.23,6+, Ans. 

10. $100x 1.06 «i-i = $ 574.34911729132501162641063323- 
10802645846357252196069357387776, Ans. 

(Abt. 566, p. 402.) 

5. -r^-rrp =- X 50 = 218.7308, sum of the series, Ans. 

6. ^~^ X 10 = $ 109951162777.50, Ans. 

7. 1-^(1 — i)= |-4-i = * = li, Ans. 

8. By examining this question, we find there have been 21 

deposits. The amount of the last deposit is $ 10.60, the 
$ 10 being on interest only one year. The last but one is 
$11,236. The last but two is $11.91016. The last but 
three is $ 12.6247696, and so on. Thus we have a regu- 
lar geometrical series, the ratio of which is 1.06, the first 
term $ 10.60, the number of terms 21, to find the sum of 
all the series. 

1 06^ — 1 

1 06 - 1 ^ '^^'^^ "^ $423,922 +, Ans. 

9. .008 = -^%jj; .000497133 = t^^^^^xt, the first term; 

'5W99 9Q (TO (nnriy ^^^ g^sFffViMFzy J ff^f^oW n" tuts a 
= ^UUmu = ^hy Ans. 
10. 10 ~ (1 — ^jj) = 10 -r- T\y = 100 miles, Ans. 

(Art. 567, p. 403.) 

2. 512 -5- 1 = 512 ; >^5I2"= 2 ratio, Ans. 

. 1328600-5 ^ . . 

^' 1328600 - 885735 = ^ '^*''' ^'' . 



. 4 V2048 ^ . 2048 X 2 - 1 ^ .^^^ ^ ^ 
4. 1/ -^ = 2 ratio. ^ = $4095 debt, 

[Ans. 
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(Abt. 568, p. 104.) 

2. 128 -Hi = 256; /^ 256'= 4 ratio ; Jx4 = 2;2x4 

= 8 ; 8 X 4 = 32. 2, 8, and 32, Ans. 

3. 2187 -r- 3 = 729; /^729 = 3; 3x3 = 9;9x3 = 

27; 27X3 = 81; 81x3 = 243; 243x3 = 729. 
9, 27, 81, 243, and 729, Ans. 

(Art. 569, p. 405.) 

2. 20480 -H 5 = 4096 = 4« ; 6 + 1 = 7, Ang. 

3. 2048 H- 1 = 2048 = 2^^ 11 + 1 = 12 months, Ans. 



ANNUITIES. 

(Abt. 574) p. 408.) 

106* 1 

2. ^'^g _ ^ X S500 = $2818.546+, Ans. 

3. ^'^^ _^ X « 80 = $ 882.125, Ans. 

1 035^ '• 1 

4. ^'q3^ _ ^ X «1000 = $19295.68, Ans. 

, 1.035« — 1 

5. 2 035 _i X $30 = $196.50, Ans. 

1 015^ 1 

6. foj5-3-i X $600 = $5404.295, Ans. 

(Aet. 575, p. 409.) 

2. $6.801692 X 100 = $680,169, Ans. 

3. $5.786373 X 200 = $1157.274, Ans. 

4. $13.331709 X 500 = $6665.854, Ans. 

5. $7.360087 X 500 = $3680.043, Ans. 

6. $12.561102 X 80 = $1004.888, Ans. 
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(Abt. 576, p. 409.) 

2. $963 -^ .06 = $16050, Ans. 

3. $6335 H- .07 = $90500, Ans. 

4. $1200 -r- .05 = $24000, Ans. 

(Abt. 577, p. 410.) 

2. $11.469421 - $6.801692 = $4.667729; $4.667729 X 

350 = $ 1633.705, Ans. 

3. $13.590326 — $6.732745 = $6.857581; $6.857581 x 

70 = $ 480.03, Ans. 

4. $ 240 -^ .06 = $ 4000, the present worth of $ 240 in 

perpetuity. 
$16.617546, the present value of an annuity of $1, due 

100 years hence. 
$ 16.617546 X 240 = $ 3988.211 ; 
$4000 — $3988.211 = $ 11.789, Ans. 

or, 
$ 1.06i«> = $ 339.302084+. 
$4000 -^ 339.302084 = $ 11.789, Ans. 

(Art. 578, p. 411.) 

2. $3680.04 -7-7.360087 = $500, Ans. 

3. $ 882.12,5 -^ 11.026564 = $ 80. Ans. 

4. $279 -5- 6.975319 = $40, Ans. 



PERMUTATIONS AND COMBINATIONS. 

(Art. 681, p. 412.) 

2. 1x2x3x4x5x6 = 720 changes, Ans. 

3. 1X2X3X4X5X6X7X8X9X10 = 3628800 

days, Ans. 

4. 1X2X3X4X5X6X7X8X9X10X11X12 

= 479001600 changea. 365d. 5h. 49m. = 525949 min- 
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utes; 479001600 -^ 10 = 47900160 minutes ; 47900160 
4- 525949 = 91y. S8801m. = 91y. 26d. 22h. 41m., Ans. 

5. 1X2X3X4X5X6X7X8X9X10X11X12 
X 13 X 14 X 15 X 16 X 17 X 18 X 19 X 20 X 21 
X 22 X 23 X 24 X 25 X 26 = 40329146112660563- 
5584000000 changes, Ans. 

(Aet. 582, p. 412.) 

2. 6 X 5 X 4 X 3 = 360 changes, Ans. 

3. 26 X 25 X 24 X 23 X 22 X 21 = 165765600, Ans. 

(Abt. 583, p. 413.) 

10 X 9 X 8 X j> X X ji X^ ^ 720 ^ 
lX2x3x^X{iX0X!r 6 

100 X 99 X 98 X 97 X 96 X 95 X 94 X 93 X 92 X 91 = 

1X2X3X4X5X6X7X8X9X10 = 

628156509555294720 ^^^oiAonn^ic/.^ xa a 
3628800 ^ * 173103094564.40, Ans. 



2. 



3. 



ANALYSIS BY POSITION. 
(Abt. 587, p. 414.) 



(2.) 
Supposed number, 120 

\ of 120 = 

I of 120 



40 
= 30 

70 

Result found, 50 

50 : 60 : : 120 : 144, Ans. 

(4.) 
C's assumed age, 20 

B's age = 60 

A's ago = 120 

200 

200 : 140 : : 20 : 14, C's age ; 
14 X 3 = 42, B's age; 42 X 2 =84, A's age, Ans. 



(3.) 

Supposed number, 36 

ji of 36 = 18 

I of 36 = 12 

I of 36 = _9 

Besult found, 75 
75 : 125 : : 36 : 60, Ans. 

(5.) 
Assumed sum, $ 400 

1.60 

Amount for 10 yr., $640.00 
640 : 560 : : 400 : 350, Ans. 
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(Art. 588, p. 415.) 

2, First suppose each laid out $ 500 ; then 

4)$ 500 $500 

125 225 

625 = A's money. 275 = B's money. 

Then, by the question, 2 X 275 = $ 550 should be A's 
money, but A's money is $ 625 ; therefore 1 625 — $ 550 
= $ 75 is the first error. 

Again, we suppose each laid out $ 800 ; then 

4)$ 800 $ 800 

200 225 

1000 = A's money. 575 = B's money. 

Then, by the question, 2 X $575 =$1150 should be A's 
money, but A's money is $ 1000 ; therefore $ 1150 — 
$ 1000 = $ 150-J-, second error ; then, by the rule, 75 -f- 
150 : 800 - 500 : : 75 : 100 ; and 100 -f- 500 == 600, 
the sum of dollars each invested, Ans. 

8. We first suppose the age of the youngest to be 10. Then, 
by the question, the age of the next older will be 14, and 
the next 18, and the oldest will be 22. But, by the sup- 
position, the age of the oldest was twice the age of the 
youngest, that is, 2 X 10 = 20 ; but the age of the oldest 
is 22, therefore the first error is 22 — 20 = 2 — too 
small. 
Again, we suppose the age of the youngest to be 16. Then 
the age of the next older will be 20, and the age of the 
next 24, and the age of the oldest will be 28. But, by 
the supposition, the age of the oldest was twice the age of 
the youngest, that is, 2 X 16 = 32 ; but the age of the 
oldest is 28 ; therefore, the second error is 32 — 28 = 
4-j- too large ; then, by the rule, 2 + 4 : 16 — 10 : : 
4:4; 16 — 4 = 12, the age of the youngest ; 12 X 2 = 
24, age of the oldest ; 24 — 4 = 20, age of the second ; 
20 — 4 = 16, age of the third son, Ans. 
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4. We sappose the value of the first horse to be $ 20. Then 

20 + 50 = $ 70 will be twice the value of the second 
horse; that is, the value of the second horse will be $35. 
Then, by the question, 35 + 50 = $ 85 will be three 
times the value of the first horse ; that is, the first horse 
will be worth $28J. But, by the supposition, he should 
be worth but $ 20 ; therefore 28 J — 20 = $ 8J— is the 
first error. Again, we suppose the value of the first 
horse to be $32. Then 32 + 50 == $82 wHl be twice 
the value of the second horse ; that is, the second horse 
will be worth $41. Then, by the question, 41 + 50 = 
$91 will be three times the value of the first horse ; that 
is, the first horse will be worth $30|. But, by the sup- 
position, he should be worth $32 ; therefore, 32 — 30^ 
= 1§, the second error; then, 8J + 1| : 32 — 20 : : 
8J : 10 ; and 10 + 20 = $ 30, value of the first horse ; 
A9_^5o. — s $40, value of the second horse, Ans. 

5. If we suppose the time to be 3 o'clock, it will be 9 hours to 

midnight, and | of 3 hours will be equal to /^ of 9 hours; 
but I of 3 hours is | X ? = 3 = 2 hours, and j^jj of 9 
hours is 3^ X f = 5§ = 2^ hours ; therefore the first error 
will be 2^^ — 2 = ^ — . Again, we suppose the time 
to be 4 o'clock. Then the time to midnight will be 8 
hours; therefore, by the question, § of 4 hours will be 
equal to ^^ of 8 hours, but | of 4 hours is f X 1^ = S = 
2| hours; and 58^ of 8 hours is 7^3 X f = §J = IgJ 
hours; therefore, the second error will be 2| — l§i = 
^+. Then, by the rule, ft + x\ :4 — 3::^%:^^ 
= ^; 3+^ = 3^ hours, the time after noon = 12 min- 
utes past 3, Ans. 

6. We first suppose their income to be $ 360 each. Then, as 

A saves ^2 ^^ ^® income, he will spend $ 360 -r- 12 = 
$ 30 ; $ 360 — $ 30 = $ 330 annually. As B spends 
$ 100 per annum more than A, he will spend $ 330 -f- 
$ 100 = $ 430 each year ; and in 10 years he will spend 
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10 X $430 = $4300. As his income, by the supposi- 
tion, is only $ 360 per annum, it would be in ten years 
10 X $ 360 = $ 3600. His debt would therefore be 
14300 — 3600 = $700. But by the question it was 
only $ 600 ; Aerefore the first error will be $ 700 — 
$ 600 = $ 100— too small. 
Again, we suppose their income to be $ 300 annually. Then 
as A saves ^ of his, he will spend $ 300 -r- 12 = $ 25 ; 
$300 — $25 = $275 annually ; and B, by the question, 
wiU spend $ 275 + $ 100 = $ 375, and in 10 years he 
will spend 10 X $ 375 = $ 3750. B's income by the 
question will be only 10 X $ 300 = $ 3000 ; therefore 
his debt will be $ 3750 — $ 3000 = $ 750. But, by the 
question, it was only $ 600, therefore the second error will 
be $750 — $600 = $150 — too small ; then (the errors 
being both made by results too small, the difference is 
taken), 150 — 100 : 360 — 300 : : 100 : 120 ; 120 + 
360 = $480, Ans. 

7. It appears, by the tenor of the question, that 90 must be so 

divided into two parts that, if the larger part be multi- 
plied by 60, and the smaller part by 80, the difference of 
the products shall be 3300. We therefore suppose the 
larger part to be 60, and the smaller part 30, and pro- 
ceed according to the rule, thus : 60 X 60 = 3600 ; 
30 X 80 = 2400. The difference between these prod- 
ucts is 3600 — 2400 = 1200, which is 3300 —1200 = 
2100 less than it should be. Again, we divide 90 into 
the two parts 80 and 10, and multiply them by 60 and 
80 as before, and find the result as follows : 80 X 60 = 
4800 ; 10 X 80 = 800 ; 4800 — 800 = 4000, which is 
4000 — 3300 = 700 mare than it should be. Hence we 
have the statement, 700 + 2100 : 80 — 60 : : 700 : 5 ; 
80 — 5 = 75, the days of labor; and 90 — 75 = 15, 
days of idleness, Ans. 

8. First suppose 48 the weight of the fish ,* as the body weighs 

19 
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as much as the head and tail, its weight will be half of 
the whole fish; half of 48 == 24; but 24 + 15 + (15 + ^ 
of 24) = 58 ; therefore, 58 — 48 = 10, first error. 
Again, suppose the weight of the fish to be 60 ; but 30 -{- 
15 _f- (15 >|_ ^ of 30) = 65 for the wei^t of the fish 
bj the conditions of the question ; therefore 65 — 60 = 5, 
second error. Then, 10 — 5 : 60 — 48 : : 10 : 25 ; 
therefore, 25 4- ^^ = 72, weight of the fish, Ans. 
9. Assume 300 pounds to be growing on each acre (any other 
number would answer as well) ; then S\ acres will con- 
tain 1000 pounds. We now suppose the weekly increase 
to be 9 pounds; then 3| acres will, in four weeks, pro- 
duce 120 pounds. 

3i X 300 = 1000 
9 X 3i X 4 = 120 
Amount of 3| acres in 4 weeks = 11201bs. 

Haying found that 12 oxen will eat 1120 pounds of grass in 
4 weeks, we wish to know how many pounds 21 oxen 
would eat in 9 weeks, which, by the following process, we 
find to be 4410 pounds. Thus, 

^^/'^l\:: 1220 : 44101bs. 
4:9) 

But we find the amount of the grass of 10 acres in 9 weeks 

to be 3810 pounds. Thus, 

300 X 10 = 8000 
9 X 10 X 9 = 810 

38i01bs. 
But, by the supposition, 21 oxen in 9 weeks would eat 4410lbs. 

The first error will therefore be — 600 

We next suppose the weekly increase to be 18 pounds per 
acre ; therefare the amount of the grass of 3 J acres in 4 
weeks will be 1240 pounds. Thus, 

300 X 3J = 1000 
18x3^x4= 240 

12401bs. 
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And the amount of 10 acres in 9 weeks would be 46201bs. 
Thus, 

10 X 300 = 3000 
10 X IB X 9 = 1620 

46201bs. 

But, by the last supposition, we find that 21 oxen in 9 weeks 
would eat 4882J pounds. Thus, 

"^4 ; ^l\'' 1240 : 4882ilbs. 

By subtracting 4620 from 4882^ pounds, we find 4882J 
the second error, to be — ^262^. 4620 

— 262i 
Hence, the statement, 600 — 262i : 18 — 9 : : 600 : 16 ; 
and 16 -|- 9 = 25 pounds, weekly increase. 

Having assumed 300 poimds to the acre, and found the 
weekly increase to be 25 pounds to the acre, which is 8J 
per cent., we now proceed to find the amount of the pro- 
duce of 24 acres for 18 weeks. Thus, 

24 X 300 = 7200 
25 X 18 X 24 = 10800 

Amount of 24 acres for 18 weeks = 180001bs. 

3J X 300 = 1000 
3^X4X25= _333| 

Actual amount of 3 J acres for 4 weeks = 1333 Jibs. 

The question now is. If 12 oxen eat 1333| pounds of grass 
in 4 weeks, how many oxen will eat 18000 pounds in 18 
weeks ? Then, 

1333ilbs. : ISOOOlbs. L , 13 , gg oxen, Ans. 
18 weeks : 4 weeks ) 

10. By trial the required number is found to be between 26 and 
and 27, which numbers may be assumed successively. 
Then, by extracting the square root of 26, trebling the 
root, and taking the result from 26, we get 10,703 ; 11 — 



\ 
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10.703 = .297, first error; proceeding the same way 
with 27, the result is 11.412; 11.412 — 11 =.412, 
second error ; then, by the rule, .297 -j- .412 : 27 — 26 : : 
.297 : .42 ; and .42 + 26 = 26.42, the first approxima- 
tion. Assume now 26.42 for the number ; then, 26.42 — 
3 times its square root == 10.999883269; 11 — 10.999- 
883269 = .000116731, first error ; next assume 26.421 ; 
26.421 — 3 times its square root = 11.000591445 ; 
11.000591445 — 11 = .000591445, second error. Then, 
.000116731 + .000591445 : 26.421 — 26.42 : : .000116- 
731 : .0001648; and 26.42 + .0001648 = 26.4201648, 
Ans. 



SCALES OF NOTATION. 
(Abt. 592, p. 418.) 



(2.) 


(3.) 


2)37 


3)1000000 


2)18 1 


3)333333 1 


2)9 


3)111111 


2)4 1 


3)37037 


2)2 


3)12345 2 


1 


3)4115 


Ans. 100101. 


3)1371 2 




3)457 




3)152 1 




3)50 2 




3)16 2 




3)5 1 



1 2 

Ans. 1212210202001 , in the ternary scale ; and 
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9)1000006' 





-9)111111 1 




9)12345 6 




9)1371 6 




9)152 3 




9)16 8 




1 7 




In the nonary scale, 1783661, An!t. 




(4.) 




12)476897 




12)39741 5 




12)5311 9 




12)275 e 




12)22 e 




1 t Ans. Iteedd. 




(Art. 593, p. 419.) 


(2.) 


(3.) 


234 


21122 


5 


3 


13 


7 


5 3 

69, Anfl. 22 




3 

68 




3 



206, Ans. 
19* 
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(4.) 




• (5.) 




100101 




13579 




.2 




12 




2 




15 




2 




12 


11)26733 


4 




185 


11)2430 3 


2 




12 


11)220 t 


9 




2227 


11)20 


2 




12 


1 9 


18 




26733 


Ans. 190^3 


2 








37, Ans. 


(6.) 








123454321 






6 








8 








6 








51 




12)2418025 




6 




12)201502 1 




310 




12)16791 t 




6 




12)1399 3 


1865 


• 


12)116 7 




6 




9 8 


67167 




Ans. 9873^1. 




6 


1 




403004 








6 







2418025 



GBEENIjEAF'S aeithmetig. 



223 



(Art. 594, p. 420.) 



(1.) 



45324502 
25405534 
115134440, the sum, ) . 
15514524, Hie diff., ) 



(3.) 
589)1184323(2483, Ans. 
e56 
22^3 
lteO_ 

3c32 
39/0 

1523 
1523 



(2.) 

2483 

589 

1^985 
18502 
11184 

13122^^, Ans. 

(4.) 
Iil2244i(2405, Ans. 



44)312 
304 



5205)42441 
42441 



f 




DUODECIMALS. 










(Aet. 


598, p. 


421.) 






(1.) 










(2.) 




121ft. 3' 


9" 








462ft. 


4' 9" 


105ft. ir 


8" 








307ft.. 


9' r 


80ft. 0' 


6" 






Ans. 


154ft. 


r 8" 


15ft. 10' 


0" 


4'" 










Ans. 323ft. T 


ir 


4"' 




* 







3. 92ft. 0' 6" — 21ft. 9' 10" = 70ft. 2' 8" ; and 70 ft. 2' 8 
+ 19ft. 10' 8" 6'" = 90ft. 0' ir 6'", Ans. 

(Abt. eOO, p. 422.) > 

2. 48ft. 6' X 24ft. 3' = 1176sq. ft. 1' 6", Ans. 
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3. 20ft. + 14ft. 6' = 34ft. 6', X 2 = 69ft. x 10ft. 4' = 713ft. ; 

3ft. 2' X 6ft. X 2 = 38ft. ; 4ft. 4' x 4ft. = 17ft. 4',+ 
38ft. == 55ft. 4' ; 713ft. - 55ft. 4 = 657ft. 8' ; 657ft. 
8' -s- 9 = 73^ square yards, Ans. 

4. 53ft. 6' X 10ft. 3' X 2ft. = 1096ft. 9', Ans. 

5. 6ft. 8' + 5ft. 9' + 4ft. 6' + 3ft. 10' = 20ft. 9', X 3ft. 5' 

X 4 = 283sq. ft. 7', Ans. 

6. 97ft. 9' X 3ft. 6' = 342ft. 1' 6", -H 4 = 85^^^ ^ord ft., -f- 

8 = lOj JJ cords, Ans. 

7. 100ft. X 6ft. 11 = 691ft. 8' -5- 4 = 172f ^ cord ft. 4- 8 == 

21§| cords, Ans. 

(Art. 601, p. 428.) 

2. 834sq. ft. 3' -5- 17ft. 9' == 47ft., Ans. 

3. 18ft. 9' X 3 = 56ft. 3' ; 84ft. 4' 6" -5- 56ft. 3' = 1ft. 6', 

Ans. 

Note. — The thickness of the plank, 3', should not Ih regarded as 3' in working the 
problem, but simply as 3 times the thickness of boaid measure. 

4. 792ft. 6" 9" 2'" -5- 12ft. T 8" = 62ft. 8' 6", Ans. 

MISCELLANEOUS EXAMPLES. 

(Page 424.) 

1. As $ 52.60 is the average of salary, $ 52.50 — $ 20 = $ 32.50, 

average of increase ; $ 32.50 X 2 = S 65, whole increase; 
$ 65 + 20 = $ 85, salary received last month = last 
term ; then, (Art. 558) as^o -j- 1 = 14 months, Ads. 

2. 20ft. + 16ft. 6' = 36ft. 6' X 2 = 73ft. X 9ft, 6' == 693ft. 

6' ; 20ft. X 16ft. 6' = 330ft. ; 330ft. + 693ft. 6' = 
1023ft. 6' X 3 = 3070ft. 6' ^ 9 = 341yd. 1ft. 6' ; 
341yd. 1ft. 6' - 90yd. = 251yd. 1ft. 6', Ans. 

3. (Art. 5«5.) (W = Ws^ ' \Wi^ X 1024 = $59049, 

the share of the eldest, Ans. 

20X19X18X17X16X15X14X13X12X11 



4. (Art. 588.) 



1X2X3X4X5X6X7X8X9X10 

[= $ 1847.56, Ans. 
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5. 340ft. -J- Sft. 9' = 90ft. 8' = 30yd. Oft. S', Ans. 

6. By Table (p. 406) the amount of $ 1 for 6 years is $ 6.97- 

5319 ; therefore, $ 700 X 6.975319 = $4882.72, Ans. 

7. (1.) We first suppose the time to be 60J seconds after 12 

o'clock. The hour-hand then will have passed ^ | J'^^y of the 
distance from 12 to 12 again, and the second-hand will 
have passed once round and y^ of another time. The 
difference between these two numbers is y^ — * %8t?u = 
fIJ^* ^® minute-hand will have passed |^% of the 
distance from 12, and the difference between this number 

a^<i xh IS iifs% — ik = fH§tj- We now find the dif- 
ference between this last number and g |^|§^ ; g J|^ — 
bSI^ = ^Hiu-^y fi^st error, too small. 
• .We next suppose the time to be 61 seconds after 12 o'clock. 
The hour-hand then will have passed ^^^(s of the distance 
from 12 to 12, and the second-hand will have passed once 
round and ^ of another time. The difference of these two 
numbers is ^ — j jMro = i iJSo* We now find the differ- 
ence between the second-hand and minute-hand. The min- 
ute-hand has moved in 61 seconds ^l^^ of the distance from 
12 to 12 ; the difference between ^f^^ — ^xj = ^s^a- 
We next find the difference between this last number and 

^Uhsl iUh — ifi^Tj = iMSo = 8Wao+» second 
error. As the denominators of our errors are the same 
number, we may reject them in the operation ; for when 
fractions have a common denominator their values are as 
their numerators. 133 + 1294 : 61 — 60.5 : : 133 : 
yf If jy ; and ^^^^ -\- 60.5 = 60/^^ seconds, Ans. 

(2.) Suppose the time to be 61^ seconds after 12 o'clock. Then 
the hour-hand will have moved ^ §^(^ of the distance 
from 12 o'clock to 12 again, and the minute-hand will 
have moved ^^j/ij of this distance, and the second-hand 
will have moved once round and -^'§ again. The differ- 
ence between ^%^'§u and ^^^^ is /|ff6%. The difference 
between -^-^-and ^^^-^ is i^^js^ We then find the dif- 
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ference between £^^^ and ^^^„ = f^^^—,i}ie first 
error. 
We then suppose the time to be 62 seconds after 12 o'clock. 
The hour-hand will then have moved from 12 o'clock 
Ti^(r o^^6 distance to 12 again, and the minnte-hand have 
moved ^^^ of the distance, and the second-hand will have 
gone once round and ^ of the distance again. The differ- 
ence between ^^ and 4^nT ^ cfMir- ^^ difference 
between ^ and ^f^ is ^f f^^r* ^e difference between 
TiHu and j^fg^ is f^^jy+, second error. 334.5 + 
14 : 62 — 61.5 : : 14 : ^^^ ; and 62 — gVV = 61f|? 
seconds, Ans. 
(3.) We will first suppose the time to be 59 seconds after 12 
o'clock ; the hour-hand will then have advanced ^ife^^q 
of the distance from 12 o'clock to 12 again, and the Sec- 
ond-hand will be within -^^ of the distance to 12 ; there- 
fore, the whole distance between the hour-hand and the 
second-hand will be ^4- j^^ = iHirs l and the 
distance between the hour-hand and minute-hand will be 
-Mu — iMny = iMh^ and the difference between 
yJJ^ and jfAj^ = tM^— » ^^ first error. 
Again, we will suppose the time to be 58 minutes after 12 
o'clock. The distance then between the second-hand and 
hour-hand will be /^ -f" i^^rsu = ^4^^- ^® distance 
between the hour-hand and minute-hand will be ^f^ — 
T^%cy = aSSa, and ^^^ — ^^^ = iff Jcr" will be 
the second error. 860 — 130 : 59 — 58 : : 130 : ^; 
and 59 -|- If = 59f § seconds, Ans. 



MENSURATION. 
(Abt. 613, p. 426.) 

1. 18 X ^ = 108, Ans. 

2. 15.6 + 9.2 + 10.4 = 35.2 feet; 35.2 ^ 2 = 17.6 feet; 

17.6 — 15.6 = 2.00; 17.6 — 9.2 = 8.4; 17.6 - 10.4 
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= 7.2; 17.6 X 2 X 8.4 X 7.2 = 2128.896; //2128- 
.896 = 46.139+ feet, Ads. 

3. 40 X V = 30^» ^^^• 

4. 336 -h 3 = 112, each side of the field ; 112 4- 2 = 56, half 

the base; 1122 — 562 = 9408; /s/9408 = 97, the per- 

pendicular height, very nearly ; 112 X •¥" = 5432 rods 

= 33 acres 152 rods, Ans. 

« 

(Abt. 621, p. 427.)F 

1. 15 X 2 = 30, Ans. 

2. 128 X 48 = 6144, Ans. 

3. 12 X 8 = 96, Ans. 

4. 358 X 194 = 69452, Ans. 

5. 693 X 693 = 480249ft. ; 480249 -5- 272^ = 1764 rods ; 

1764 -s- 160 = 11 acres 4 rods, Ans. 

6. 40 X 40 = 1600; 20 X 20 x 2 = 800; 1600 — 800 = 

800, Ans. 

7. V3600 = 60 yards; 3600 -f- 2 = 1800 yards; V1800 

= 42.427+ yards; 60 yards— 42.427 yards = 17.573 
yards; 17.573 -^ 2 = 8.78+ yards, Ans. 

(Aet. 622, p. 428.) 

1. Jjijia X 20 = 1080sq. ft., Ans. 

2. 79g|i78 X 986 = 620687 links ; 620687 + 625 (the links 

in a square rod) = 993 rods 3 yards = 6 acres 33 rods 
8 yards, Ans. 

• (Aet. 623, p. 428.) 

1. Drawing the diagonal divides the garden into two triangles, 
with sides 328, 598, 298, and 598, 456, 572. 

328 612 — 328 = 284, rem. 

598 612 — 598= 14, rem. 

298 612 — 298 = 314, rem. 

2 )1224 

612, half sum. 
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598 


813 598 — 215, rem. 


456 


813 _ 456 — 357, rem. 


572 


813 572 — 241, rem. 


2)1626 



813, half sam. 

612 X 284 X 14 X 314 = 764059968 ; V764059968 = 
27641.63; 813 X 215 X 357 X 241 = 15038837415 ; 
V 150388374*5 = 122632.97 ; 27641.63 + 122632.97 
= 150274.6sq. ft. = 3 acres 1 rood 31 rods 29 yards 
3.85 feet, Ads. 

2. -^I^. y^ 17.56 = 77.4396 square chains, area of one 

triangle; 
-^^ X 17.56 = 67.8694 square chains, area of the other 

triangle ; 
77.4396 + 67.8694 = 145.309 square chains, the area of 

the whole field ; 145.309 -f- 10 (10 square diains make 

1 acre) = 14.5309 acres = 14 acres 2 roods 5 rods, 

nearly, Ans. 

(Art. 626, p. 429.) 

1. ^TJ^'^A. X 250 X 5 = 107531.25 square feet, Ans. 

2. J-o_8^ai)-&. X 356 X 6 = 329269.74yd., Ans. 

3. 602 y^ 4.828427 = 17382.3372 yards = 3 acres 2 roods 

14 rods 19 yards, nearly, Ans. 

4. 2432 X 7.694209 = 454335.34724 = 10 acres 1 rood 28 

rods 24 yards 6.34724 feet, Ans. 

(Art. 633, p. 430.) 

1. 144 X 3.141592 = 452.389248, Ans. 

2. 7964 X 8.141592 = 25019.638688, Ans. ^ 

3. 512 X 2 X 3.141592 = 3216.9984 feet = 4 furlongs 34 

rods 5 yards 1 foot, Ans. 

(Art.. 684, p. 480.) 

1. 1043 X .318309 = 331.997, Ans. 



GREENLEAP'S ABITHMETIO. 



229 



2. 25000 X .318309 = 7957.74, Ans. 

3. 50 X .318309 = 15.91549, Ans. 

(Art. 635, p. 430.) 

1. 7612 ^ .785398 = 454840.475158, Ans. 

2. 1 mUe = 320 rods ; 320 X 3 = 960 ; 960^ x .785398 = 

723822.7968 square rods = 4523.89-f acres, Ans. 

3. 12842 ^ .079577 = 131195.098512 square yards = 27 

acres 17 rods 0.848512 square yards, Ans. 

4. jp x^J^= 22477 inches = 17 yards 3 feet 13 inches, 

Ans. 

(Art. 636, p. 430.) 

1. 79 X V = 1856.5, Ans. 

2. The area of a circle of which the radius is 25 

5398 ; then, 360° : 26<> : : 50^ x .785398 
Ans. 



= 502 y, 78. 
141.8sq. ft., 



(Art. 637, p. 431.) 

1. 360° : 49.25° : : 242 X .785398 : 61.889, area of sector 
A B C E ; /s/122— .52 = 10.908 = perpendicular D E ; 
10.908 X 5 = 54.54, area of triangle ACE; 61.889 — 
54.54 = 7.35, nearly, area of the segment A B C A, Ans. 



2. By the second rule, 



15 X 24 X 2 



+ 



15 



= 310.3125 



3 ' 24 X 2 

square rods = 1 acre 3 roods 30 rods 9.4 yards, Ans. 

(Art. 638, p. 431.) 

1. The first step in the working of this 
problem is to find the height of 
the segments lying on each siden 
of the zone ; the heights are ele- 
ments necessary in calculating 
their areas. Let H F B be the 
zone ; the radii A C, A B, A F, 
A H, are each 12 feet; 

20 
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AH=12; 12» = 144; 

H K = ^ = 10.4 ; 10.4« = 108.16. 

144—108.16 = 35.84; V35.84 = 5.9 = AK; 12— 
5.9 = 6.1 ^ G K, the height of the s^ment whose cord 

• on« .1, 20.8X6.1X2. 6.P ^^^ 

18 20.8; then, ^ *" 20 8 X 2 ^^ '^^^ 

of the segment H G F H ; 
AC = 12; 12»==144; 

C E = =^ = 11.625 ; 11.625* = 135.14 ; 144 — 135- 

.14 = 8.86 ; 

a/8.86 = 2.97 = A E; 12 — 2.97 = 9.03 = D E, the 

height of the segment whose cord is 23.25 ; then 

23.25X9.03X2 , 9.03« ' ^__ . . 

3 + 23.25 X 2 = ^^^'^^' ^""^ ^^ *^' 

segment ODBC; 

242 X .7854 = 452.39, area of the whole circle ; 
155.79 + 90.03 = 245.82, area of the two segments ; 

206.57, area of the zone, Ans. 

2. Let 10, the radios, be the hypothenose of a right-angled 
triangle, and 8, half the cord, be the base; then, 10* — 
8* = 36 ; >y^36 ^ 6, the perpendicular from the centre 
to the cord ; 10 — 6 = 4, height of each segment ; then, 

by the rule (Art. 637). li><l2<J x jg^=44,66, 

area of each segment ; 44.66 X 2 = 89.32, area of both 
s^ments ; 20* X .785 = 

314, area of the circle ; 
89.32, area of the segments. 

224.68, or 224.7, nearly, 

area of zone, Ans. 
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(Art. 639^ p. 431.) 

1. By rule. Art. 637, ^^ ^ f ^ - + ^^^ = 1627.5sq. ft. 

72x20x2 20^ 

3 r y2 v/ 2 "^ 1015.5sq. ft. 

Ans. 612 sq. ft. 

(Art.' 640, p. 431.) 

1. (20 + 10) X (20 - 10) X .7854 = 235.62sq. yd., Ans. 

2. (157 + 128) X (157 - 128) x .7854 x= 6491.331sq. yd. 

= 1 acre 1 rood 14 rods 17 yards 7.4 feet, Ans. 

(Art. 641, p. 431.) 

1. 50 X .886227 = 44.31135 rods, Ans. 

2. 360 X .282094 = 101.55 rods, Ans. 

3. 10000 X .282094 = 2820.94 rods, Ans. 

(Art. 642, p. 432.) 

1. 44^31135 X 1.12838 = 50.000041113 rods, Ans. 

(Art. 643, p. 432.) 

1. 30 X .866025 = 25.98 inches, Ans. 

2. 5000 X .275664 = 1878.320 feet, Ans. 

3. 80 X .275664 = 22.05 inches, Ans. 

(Art. 644, p. 432.) 

1. 30 X .707106 = 21.21 inches square, Ans. 

2. 80 X .707106 = 56.56848 feet, Ans. 

3. 5000 X .225079 == 1125.395 rods, Ans. 

4. 100 X .225079 = 22.5 inches square, Ans. 

5. 18 -h .225079 = 79.97 inches, Ans. 

6. 20 rods = 330 feet ; 330 -5- .225079 = 1466.15 feet, Ans. 
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(Art. US^ p. 432.) 
1. 86,2 -^ 2.155 = 40 inches, Ans. 

(Abt. 647, p. 433.) 

1. 24 X 18 X .785398 = 339.2919, Ans. 

2. 33^ X 20^ X .785398 = 531.4698q. feet = 598q. yd. 

GTsq. inches, Ans. 

SOUDa 

(Abt. S50, p. 433.) 

1. 23 + 34 + 19 = 76 inches = 6^ feet, the perimeter; 6^ 

X 13 = 82.33 feet, the area of the sides ; by Art. 613, 
38 X 15 X 4 X 19 = 43320 ; ^43320 = 208.1 inches, 
the area of one of ihe ends ; 208.1 X 2 = 416.2 ; 416.2 
-h 144 = 2.89, area of both ends in feet ; 

82.33, area of sides ; 
2.89, area of the ends; 

85.22 feet, surface of the prism, Ans. 

2. 33 X 5 = 165 inches = 13} feet, the perimeter ; 13f X 14 

= 192.5 feet, area of tlie sides; and, 33» X 1.720477 X 
2 = 3747.19sq. inches = 26.02sq. feet, the area of the 
two ends; then, 192.5 + 26.02 = 21 8.52sq. feet, sor- 
&ce of the prism, Ans. 

3. 57in. = 4| feet ; 4} X 13 = 61.75sq. feet, the oonyex sur- 

face of cylinder; (4J)^X .079577 X 2 = 3.59sq. ft., 
area of the two ends ; then, 61.75 + 3.59 = 65.34sq. 
ft., snrfece of cylinder, Ans. 

4. 1 acre = 43560sq. feet; If X 3.14159 = 5.49778 feet, 

the circumference of the cylinder; 5.49778 X ^i =28- 
.86334, convex surface of the cylinder; 43560 4- 28.86- 
334 = 1509.18 times, Ans. 

5. 16 X 10 X 4=640sq. feet; 640 -7- 9 = Tljsq. yards, Ans. 
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(Abt. 651, p. 434.) 

1. 2.5* -^ 1.252 = 4.68T5 ; V 4.6875 = 2.16506 = the per- 

pendicular of the triangle marked by the end of the 
prism; and 2.16506 X 1-25 (half the base) = 2.706 = 
area of the end of the prism; 2.706 X 12 = 82.47 cubic 
feet, Ans. 

2. (Art. 613.) 6x1X2x8 = 36; V86 = 6 = area of 

the end ; then, 6 X 1^ = 60ou. feet, Ans. 

3. 3^ X 2f X 2i = 21JCU. feet, Ans. 

4. 62 X .079577 X 9 == 25.78cu. feet, Ans. 

. (Art. 656, p. 435.) 

1. 2^^ X 2| = 7J feet, area of the base ; 2| X 4 = 10§ feet, 

the perimeter of the base ; 7J 4- 10| x ir = 27^. 
feet area, Ans. 

2. 9 X ^ = 90 feet, Ans. 

(Art. 657, p. 435.) 

1. (2J)2 X .785398 X ^V' = 20.45, Ans. 

2. By Art. 613, 9x^x3x2 = 216; V216 = 14.69693, 

the area of the base ; 14.69693 X ^-^ = 71.035cu. 
feet, Ans. 

(Art. 658, p. 435.) 

(1.) 
3x5 = 15, perimeter of smaller end ; 

5 X 5 = 25, perimeter of larger end ; 

40 X 5 = 200 = surfece of the sides; 

32 X 1.720477 = 15.4842 = surface of smaller end ; 

52 X 1.720477 = 43.0119 = surfece of larger end ; 

258.4961 inches, surface of the frus- 

[tum, Ans. 
20* 
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(2.) 
3^ X 3.14159 = 11.2573, circiimfereooe of buger okd; 
m X 3.14159 = 6.02138, drannfereiioe of smaUer aid; 

17.27868 X 4J = 77.75406 = amyex 

[soifaoe of the frastam ; 

77.75406, oonyez soifaoe; 
(^Y X .785398 = 10.08472, sor&oe of laig» end; 
iHY X .785398 = 2.885246 , soi&ce of smaU^ eod; 

9O.724O260q. feet, Ans. 

(Abt. 659. p. 435.) 

1. 27 X 27 = 729, area of lajfger end; 16 X 16 = 256, area 

of smaller end ; 
729x256 = 186624; //186624 = 432; 432 + 256 + 

729 = 1417 ; 1417 X ^ = 8816.888 ; 8816.888 -^ 

o 

144 = 61.228 cubic feet, Ans. 

2. 2* X .7854 = 3.1416, area of larger end ; 

1^ X .7854 = .7854, area of smaller end; 

3.1416 X .7854 = 2.46741264 ; V2.46741264 = 1.5708 ; 

1.5708, 

3.1416, area of larger end ; 
.7854, area of smaller end ; 

5.4978 X V = 73.304 cubic feet, Ans. 

(Abt.. 666, p. 436.) 

1. 24 X (24 X 3.14159) = 1809.55sq. in., Ans. 

2. 79571 X 25000 = 198943750, Ans. 

(Abt. 667, p. 436.) 

1. 123 y^ .523598 = 904.78, Ans. 

2. 25000 X .31831 = 7957.75, diameter; 7957.758 X .5236 

= 263858149120.06886875, Ans. 



aBSBNLBAP'S ABITHMETIG. 235 

(Art. 868, p. 4S7.) 

1. 12i X 3.14159 X 2 = 78.54sq. feet, Ans. 

2. 7970 X 3.14159 X 2143.623553 = 53673229.81sq. miles, 

A TIB. 

(Abt. 660, p. 487.) 

1. (33 4- (4J)« X 3) X 3 X .5236 = 109.56cu. feet, Ans. 

2. (92 + 102 X 3) X 9 X .5236 = 1795.42cu. feet. Ans. 

(Art. 670, p. 487.) 
1. (21 + 4) X 4 X 9.8696 = 986.96sq. in., Ans. 

(Art. 671, p. 487.) 
1. (25 + 5) X 52 X 2.4674 = 1850.55cu. in., Ans. 

(Art. 672, p. 487.) 

1. 20* X 32 X .523598 = 6702.05cu. in., Ans. 

2. 382 X 48 X .523598 = 36291.62cu. feet, Ans. 

(Art. 674, p. 488.) 

1. 24 X I = 16 feet, Ans. 

2. 30 X li = 40 feet, Ans. 

3. (26 + 14) -f- 2 == 20; 30 X 20 -f- 12 = 50 feet, Ans. 

(Art. 675, p. 488.) 

1. 3 X 5 X 15 X 3 = 675 ; 675 -^ 12 = 56^ feet, Ans. 

2. 2 X 6 X 10 X 20 -f- 12 = 200 feet, Ans. 

3. 10 X 17 X 20 -T- 12 = 283J feet, Ans. 

(Art. 676, p. 488.) 

1. 30 X 10^ -T- 144 = 20|^ feet, Ans. 

2. 50 X 142 -^ 144 = 68tV feet, Ans. 

3. 90 X 302 -^ 144 =: 562| feet, Ans. 
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(Abt. C7», p. 439.) 

1. 27 + (8 X .70) = 32.6 ; 32,6« X 45 x 0034 = 162.602 

wine gallons. Ana. 

2. 30 + (8 X .65) = 35.2 ; 35.2« X 42 x .0034 = 176.9349 

wine galliMis, Ans. 

3. Goofiider tilie tab as the fhisluin of a cone, and apply the 

role in Art. CSS; bj this role get the contents of the tub 
in inches, and change the inches to their equivalent in 
gallons; 

30^ X .7854 = 706.86, area of smaller end ; 

40« X .7854 = 1256.64, area of larger end ; 

1256.64 X 706.86 = 888268.5504; V 888268.5504 = 
942.48 ; 942.48 + 706.86 + 1256.64 = 2905.98 ; 29- 
05.98 X V == 48433 cubic inches; 48433 -^ 231 = 
209.661 Uquid gallons, Ans. 

4. 12ilA.^i2<iI?? =: 1496/^ wine gallons, An^ 

5. l?-^i^^|2ill?? = 882H beer gallons, Ans. 

15 X 5 X 7 X 1728 .„, „ k i. i * 
o. . oi (xO 40 = 421.8 DOBhelB, Ans. 

TONNAGE. 
(Abt. «81, p. 440.) 

1. 19lT^ = a||ll; 36^ = i^; 2^Jil_^ofi^ = iifeVJL; 

■^W^ X W X W X sV = 1184,^^^;, tons, Ans. 

2. 184,^ — 1 of ZSii = ^%a.; i^ x 38^J x IHi X 

5«5 == 1284f I^J^ tons, Ans. 

3. 195^ — f of 39^ = 171 Ji X 39,^ X 19 A X ,V = 

1397y j^f; tons, Ans. 

4. 78 — f of 21 = 65.4; 65.4 x 21 X 9 X sV = 130j^j 

tons, Ans. 

5. 141 X 30 X 15 X sV = ^m tons, Ans. 

6. 479 - ^ of 80 = 431 ; 431 x 80 X 40 x ^\ = 14517|J 

tons, Ans. 
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MISCELLANEOUS QUESTIONS. 
(Page 441.) 
1- fXi = i%; 1 — it = H,Aiis. 

2. As there is a son and a daughter, the son will have 4- of the 
estate, the wife ^, and the daughter |. If there had been 
only a daughter, her share would have been |; conse- 
quently she loses | — f:=^j. Hence 
^ir^: : 82400 : $2100, Ans. 
3. From the conditions of the question, it will readily be seen 
that it was a little more than half-past 5. At 5^ o'clock the 
minute-hand was at 6, and the hour-hand half-way between 5 and 
6, or 2i spaces &om 6. The minute-hand moves twelve times as 
&st as the hour-hand ; hence, while the minute-hand was moving 
£:om 6 to the required position, the hour-hand moved -^ as far, 
and was then as &r from the 6 point as the minute-hand was 
beyond* Therefore, the sum of the spaces passed over by the 
hour and minute hands = 2| minute spaces. Hence 2|m. = ^^ 
of the required time beyond half-past 5, and j^^ = 2m. 18^s. 
5h. 30m.-[- 2m. IS^sec. = 5h. 32m. IS^sec, Ans. 

(4.) 
6)9Tdeg. 55m. 7fur. 35rd. 4ft. 6m.(16deg. 
96 



1 










6)124|(20m. 
120 








6)208 J (84rd. 
204 


8 

6)40i(6fur. 
86 








16i 

6)75J(12ft. 
72 


40 






« 


H 
12 


208| 


Ans. 


16deg. 


20m. 


6)48(8m. 

48 
efur, 34rd. 12ft. Sin. 
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^j : ^2 : : 8 100,000 : $ 57,142f , A»s part, ; ^^ 
-^i ^: : $100,000 : $ 42,857 j, B's part, \ 

6. If the first man's share be subtracted from the whole, there 

wUl remain i| — t^^ = i4 ; and ^^ of || = ^= the 
second son's share. And -f^ — ^^ ss ^^ =: difference 
of their legaxjies. ^j^ = iff; ^ff + ^^-^ = M = 
legacy of both sons. Hence §f J — J JJ = J JJ = wife's 
legacy. Therefore 
^:iW'' 257£. 3s. 4d. : 635£. Os. lOfgd., Ans. 

7. 63 X 12 X 12 X 1000 X 3 = 27216000 ; 27216000 -5- 

16 == 17010001b. ; 1701000 -^ 2000 = 850^ tons, Ans. 

8. 4ft.=48in.; 6in. X 2 = 12in. ; 48 — 12 == 86in. ; 36 -^ 

2 = 18in.; 18 + 12 = 30in.; 48iii. : 30in. : : 2001b. : 
1761b., Ans. 
48 - 30 = 18m.; 48in. : 18in. : : 2001b. : 751b., Ans. 

9. 25ft. 4in. = 304in.; 4ft. 5in. = 53m.; 3ft. 5in. = 41in.; 

53x41 = 2173; 53-41 = 12in.; 12x12=144; 
144 -^ 3 = 48 ; 2173 + 48 =^ 2221 ; 2221 X .785398 = 
1744.868958 ; 1744.368958 X 304x 8 = 4242305.3058- 
56 ; 4242305.305856 -7-1728=2455.037792 =cabic feet 
in the pillars. 2455.037792 X 3000 = 7365113.376 = 
weight in ounces; 7365113.376 -^16 = 460319.5 861bs.; 
460319.586 -^ 2000 = 230.15+ tons, Ans. 

10. If ^ of a certain sum be taken, and $410 be left, it is evi- 

dent that $410 is f of that sum, which is 410 X 7 -r- 4 = 
$ 717^. Now, if $ 717| remain of a certain quantity after 
^ be subtracted, it is certain that the number from whidh 
it is taken is ^ of $717^ = $956.66§, Ans. 

11. i I $15.60 : : $100 : $6240 = sum remitted; $96 : $100 

: : $6240 : $6500 = value of goods sold; $6500 — 
$ 6240 = $ 260 = commission, Ans. 

12. $107.50 : $100 : : $9675 : $9000; ^ X $9000 = 

2025£. sterling = the bill ; $ 100 — $ 0.25 = $ 99.75 ; 
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$100 : $99.75 : : $9676 : $9650.81^; $102 : $100: : 
$9650.81^ : $9461.58^ for investment, Ans. 

13. 15x30 = 450; 15x15=225; 225-7-3 = 76; 450 
+ 75 = 525 ; 525 X 220 = 115500 = contents of the 
whole monument, and from this we deduct the contents of 
the cylinder. 15 X H = 165 ; 4 X 4=16; 16 -j- 3 = 
5J; 165 + 5i=170J; 170J X.785398=133.779459i; 
133.779459J x 220 = 29481.481053i = contents of the 
cylinder; 115500 - 29431.481953J = 86068.51 894-f 
cubic feet of the monument, Ana. 

(14.) 
A X 1 + ^^ X i + A X J = Sf, A's product; 
A X i + tV X i = ig, M's product; 
tV X i = T?B» I^'s product ; 

^|, sum of the products. 

§f : : $ 300: $183.33J = A pays, ) 

^ : : $ 300; $ 83.33 J = M pays, > Aas. 

^ : : $300: $ 33.33^ = P pays, ) 

(15.) 
A 20 X $132 = $2640 
B 25 X $120 = $3000 
C 40 X $100 = $4000 

"85 

$ 9640 : $ 2640 

^ 9640 : $ 3000 

9640: $4000 



§1 



85 X $6 = $510. 



9640 

$510: $139if {, A receives, 
$510: $158iJf, B receives, ^ Ans. 
$510: $211^|f, C receives, 

(16.) 
$100 X $6.00 = $500 given for the flour; 
$500 X $0.20 = $100 gained on the flour; 

$600 

$100 X $0.03,0 J = $3.05 bank interest of $100 for 6 
months; $100 — $3.05 = $96.95 : $100 : : $600 : 
«618ig|| ; $618i§f| ^ 100 = $6.18if|f, Ans. 
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17. Wo fiist find the number of square feet in an acre. 160 X 
272| = 43560 feet If we extract the square root of 
this number, we obtain the side of a sqnare field that will 
contain an acre ; thus, a/43560 = 208.712+ feet. We 
now divide this number bj 3.5 feet, and obtain 59.632-|-, 
the number of divisions in the first row. We perceive, 
therefore, that there will be 60 hills, there being one more 
hill than divisions. Now, if we divide 208,712+ bj 59, 
the quotient will be 3.537 feet ; that is, the hills in the 
first row may be 3.537 feet apart, instead of 3.5 feet. 
Thus, our first row will contain 60 hills, which will be 
3.537 feet apart Our next row will contain but 59 hills, 
the hills being planted in the quincunx order, thus : 



AW. "A 



To find the distance between the rows, we square 3.5 = 
12.25 ; we then take half of 3.537 = 1.768, which we 
square = 3.125824 ; we subtract this last number from 
12.25, and obtain 9.124176. The square root of this 
number is 3.0206 feet, equal the distance between the 
rows. Now, if we divide 208.712+ by 3.0206, we obtain 
69+ ; therefore, the number of rows will be 70. To 
obtain the number of hills in the field, we multiply 70 by 
60 = 4200. But, as there are 70 rows, and as half of 
the rows contain only 59 hills, we subtract 35 from 4200. 
Thus, 4200 — 35 = 4165 hills, Ans. 

18. $300 : $700 : : 20 months : 46 1 months, Ans. 

19. $ 1500 ^ 150 = 10 ; 10 + 2 = 12 children. $ 1500 X 

2 = $3000; $3000 H- 3 = $1000 ; $3000 + $1000 
= $4000; $4000 -i- 4 = $1000; $4000 + $1000 = 
$5000 ; $5000 X 2 = $10,000, Ans. 

20. 7 — 5=2 miles which B gains each day, and he will have 

to gain 80 miles before he overtakes A. 2 miles : 80 
miles : : 1 day : 40 days, the time which it takes B to 
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overtake A. And as B travels 7 miles each day, he 
will have to go, before he overtakes A, 40 X '^ = 280 
miles, Ads. 

21. 161b. : 801b. : : 24.4in. : 122 cubic inches of lead. J X 
2 = Jin. ; lin. -j- Jin. =1.5 inches : 1.5 X 1-^ = 2.25 ; 
2.25 X .785398 = 1.7671455 = area of a section of the 
pipe. From this we subtract the area of a section of 
the caHbre of the pipe. 1 X .785398 == .785398; 
1.7671455 — .785398 = .9817475; 122 ~ .9817475 = 
124.26+ inches, = 10.35+ feet, Ans. 

22. .785398 X 2 X 2 = 3.141592 ; | X } X .785398 = .441- 

786; 3.141592 — .441786 = 2.699806; 2.699806 X 8 
• =21.598448; f x2=i = |; | + | = 1.5; 1.5 X 
1.5 = 2.25 ; .785398 x 2.25 =1.7671455 ; 1.7671455 
— .441786 = 1.3253595 ; 21.598448 -j- 1.3253595 = 
16.29-f-in., Ans. 

23. Let $100 represent the relative value of what D pays; 

then $100 X 1-08 = $108 will represent what C pays; 
$ 108 X 1.10 = 118.80, what B pays ; and $ 118 X 1.08 
= $ 133.056, what A pays. $ 100 + $ 108 + $ 118.80 
+ $ 133.056 = $459,856. 

$459,856 : $ 100 : : $ 100: $21.74 J J^ff, D pays. 

$459,856 : $ 108 : : $ 100: $23.48^f f ^f, C pays. 

$459,856 : $ 118.80 : : $ 100: $ 25.83 J^ffx, B pays. 

$459,856 :$ 133.056 : : $100: $ 28.93i.f ^|f A pays. 
20 X 20 X 20 = 8000 ; $459,856 : $133,056 : : 8000 
: 2314.742006 ; /y2314.742006 = 13.22+ft., which A 
takes; $459,856 : $251,856 : : 8000ft. : 4381.47594ft.; 
>^ 4381.47594 = 16.36+ft. ; 16.36 — 13.22 = 3.14+ 
ft. which B takes. $459,856 : $359,856 : : 8000ft. : 
6260.324971ft. ^6260.324971 = 18.42ft.; 18.42 — 
16.36 = 2.06+ft. which C takes. 20 —18.42 =1.58+ft. 
which remains for D. 

24. As B paid 20 per cent, more than A, and 10 per cent, less 

than C, we obtain their shares paid as follows : 

21 
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For eadi dollar A pays, B pajs $ L20, and C pays $ 1.33| ; 
$ 1 + $1.20 4- $ 1.38| = $ 3.53^. llietefiire, 



$3.53} 
$3.53| 
$3.53} 



$1.00 : : $ 10.60 : $3.00, A paid. 
$1.20 : : $ 10.60 : $3.60, B paid. 
$1.33| : : $10.60: $4.00, G paid. 



As A paid $3.00, his flhare of the stone will be 
300 15 „, 360 18 ^, 400 20 



1060 ~53' ^ 1060 ~"53' ^ 1060 "^53' 

65' = 4225, sqnare of the diameter of the stone. 
3* = Oin., sqnare of the place for the axle. 

4225 — 9 = 4216, to be divided among A, B, and C. 

4216 X iJ = 1193.20, A's part 

4216 X if = 1431.84, B's part 

4216 X f $ = 1591, C's part. 

4225 — 1193.20 = 3031.80 ; V3031.80 = 55 inches. 

65 — 55 = lOin.; 10 -^ 2 = 5 inches, A grinds off. 

3031.80 — 1431.8 = 1600 ; ^1600 = 40 inches. 

55 — 40 = 15 ; 15-5- 2_= 7} inches, B grinds off. 

1600 — 1591 = 9 ; a/9 = S inches. 

40 — 3 = 37; 37 -r- 2 =18| inches, C grinds off. 

A grinds off 5 inches, B 7}in., and C 18}in., Ads. 
KoiE. — In the solutiQn of this problem we have omitted small fractions. 
25. It is evideot that in every case the drawing off of one gallon 
from the cask fiill leaves in it ^^ of its previous contents. 
Hence the quantity of wine left the first day is -j^^ of 10 
gallons ; the second day, ^^ of that ; and so on, till at the 
20th day it is only 10 gallons multiplied by the twen- 
tieth power of ^jy ; and if this quantity be taken from 10 
gallons, the remainder will be the quantity of water. By 
similar reasoning it would be shown that the quantity of 
water contained in the cask, at the end of the second 
period of twenty days, would be equal to the quantity 
last mentioned, multiplied also by the twentieth power of 
^jj. Now, the twentieth power of -^^y, or .9, is .121576- 
65459. (.9* == .6561 ; .9^ = .43046721 ; .9« X .9' X 
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.9* = .9" = .12157665459.) The product of this by 10 
taken from 10, the remainder is 8.7842334541, the 
quantity of water in the cask at the end of 20 days ; and 
the product of this by .9* is 1.0679577+ gallons, or 
more than a gallon and half-pint, Ans. 

26. 18.5 X 18.5 X 18.5 X 8 = 50653 ; 4/50653 = 37in. 

wide; 8x8x8x8 = 4096 ; j^^096 = 16in. deep, 
Ans. 

27. As the metal is lin. thick, the diameter of the inner 

sphere is 3in.; 6 X 5 X 5 X -5236 X iU = 16.88611b., 
weight of the shqll, if it were solid iron ; 3 X 3 X ^ X 
.5236 X iU = 3.64739761b., weight of the inner sphere, 
if it were iron; 16.8861 — 3.6473976 = 13.2387+lb., 
Ans. 

28. As the two hands had precisely changed positions, they 

together had passed round through all the spaces of the 
dial-face; but, as the minute-hand always goes through 
60 spaces while the hour-hand goes through 5, both going 
through 65, therefore 65 : 5 : : 60 (the distance passed 
over by both hands) : 4^min. or spaces, passed over by 
the hour-hand, and which is also the distance the minute- 
hand was in advance of the hour-hand. But at 2 o'clock 
the hour-hand was 10 minutes in advance of the minute- 
hand; consequently the minute-hand had gained lOmin. 
-\- 4^ =: 14y^^min. on the hour-hand ; then, since the 
minute-hand always gains 55min. in 60min., how long 
was it in gaining 14y^min. ? 
55 : 60 : : 14^^^ : 15f|4min. = 15min.56^^sec.after2,Ans. 

29. 20 X 20 = 400 ; 400 -^ 3 = 133.3 ; V 133.3 = 11.5469 ; 

11.5469^ = 1539.5 8+cu. in., Ans. 

80. 90 X 40 = 3600; a/3600 = 601B., true weight, Ans. 

90 — 60 = 301b. ; 60 - 40 = 201b. ; 301b. : 201b. : : 
3ft. : 2ft. ; that is, the arms of the scales are to each other 
as 2ft. to 3ft., Ans. 

81. Boih wheels being of the same height, and the outer 
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wheel making two tarns while the inner one makes only 
one torn, it will follow that the outer ring will be twice 
the circumference of the inner ring. The distance between 
the rings being 5 feet, and the circnmfoenoes of circles 
being as their diameters, it wiU also follow that the diam- 
eter of the inner ring will be 10 feet, and the diameter of 
the outer ring 20 feet. And if the diameter be 20 feet, 
the circumference will be 62.83-j- ^t, Ans. 
32. 72 X 72 X 3.141598 = STOOld. = 237£. lOs. Id., Ans. 

S3. The annexed diagram may represent the conical glass, ABC 
being the cone, and F D G H a globe or sphere immersed 
in it. If A B be 5 inches, A D*will 
be 2.5 inches, because AD is half^ 
of A B. A D C is a idght-angled 
triangle ; therefore the side A C may 
be found ; thus, js/^STD^+W^ = 




AC; V2.5 X 2.5 + 6">rB = 6.5 
= A C. Because A D E F is a reg- 
' ular figure, and the angles A D E 
and A F E being equal, each being a 
right angle, and the sides D E and F E being also equal, 
because they are radii of the circle D F H G, the sides 
A D and A F are also equal. A D is 2.5 inches ; A F is 
also 2.5 inches. If AC be 6.5 inches, and AF 2.5 
inches, F C will be 4 inches ; 6.5 — 2.5 = 4 inches. 
Then, by similarity of triangles (see page 389), C D : 
D A : : CF : FE; 6in. : 2.5in. : : 4in. : l§in. = FB. 
If F E be l§in., FG will be SJin. = Jy^in, because F G 
is the diameter of the sphere, and F E the radius, or semi- 
diameter. By mensuration of solids (see pages 435 and 
436), we find the contents of the cone and sphere in 
the following manner : 

5 X 5 X .785398 X 2 = 39.2699in. = contents of the cone; 
^X^X^X- 5236 = 19.3925 in. = contents of the sphere ; 

19.8774in. = the cubic inches of water 
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that will remain in the cone after the sphere is immersed. 
Haying taken it for "granted'' that cones, spheres, and 
all sinular bodies, are to each other as the cubes of their 
homologous sides, we say, As the quantity of water it 
. requires to immerse tlie sphere in the given cone is to the 
cube of the diameter of the sphere, so is any other quan- 
tity of water in the conical glass to the cube of the diam- 
eter of a sphere that may be immersed in it. Now, the 
quantity of water given to immerse the required sphere is 
^ of the contents of the conical glass = 3 9-^^99 - = 
7.85398 cubic inches. The cube of the diameter of the 
given sphere is J>p^ X -^^ X -^ = -»^J^in. Therefore 
19.8T74in. : J^^^in. : : 7.85398in. : 14.634114529+in. ; 
^14.634114529 = 2.445+in., Ans. 

34. Let the larger circle of the annexed figure represent the 
&,rm of the lady, and the three smaller circles the farms 
of her daughters. To construct this figure, make the 
equilateral triangle C B D, 
each of whose sides is 10 
rods, or inches. Bisect each 
of the sides D C, C B, B D, 
in the points L, E, K; and 
draw the lines IF, EG, H 
M, at pleasure. Upon the 
points C, D, B, as centres, 
and with the distance L as 
a radius, describe the circles 
G L K, L H E, KEF. Upon the point A, as a centre, 
where the lines I F and H M intersect each other, and 
with the radius AG, describe the circle GIHNFM, 
and it will touch the peripheries of the smaller circles 
without cutting them. The sides of the triangle being 
10, the diameter of each of the smaller circles will 
be 10. Because C D E is a right-angled triangle, C E = 

VCD^ — DE2; • VlOXlO — 5X5 = 8.660254+ ; 
21* 
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and as C I) £ and A D £ aie fiimilar triangles, C E : 
C D : : D E : D A; that is, 8.660254 : 10. : : 5 : 5.77- 
35027 = AD. If we add HD = 5 to DA, we have 
the semi-diameter of the larger circle, 5.7735027 + 5 = 
10.7735027. Bj multiplying this last number by .2, we 
hare the diameter of die larger circle, 10.7735027 X ^ 
= 21.5470054. As the area of a circle may be found 
by multiplying the square of the diameter by .785398, 
therefore, by dividing the area by .785398, the quotient 
will be the square of the diameter. The area of the lady's 
field is 500 acres= 80000 square rods ; 80000 -r- .785398 
= 101859.18, square of the diameter; a/101859.18 = 
319.154006+ rods = diameter of the lady's farm. To 
find the diameter of each of the dau^ters' &rms, we say. 
As the diameter of the larger circle in the diagram is to 
the diameter of one of the smaller circles in the diagram, 
so is the diameter of the lady's £urm to the diameter of 
either of her dau^ters' &rms. 21.5470054rd. : lOrd. 
: : 319.154006rd. : 148.1 19889+rd. = diameter of the 
dau^ters' &rms ; and the distance of their houses from 
each other, 148.119889 X 148.119889 X .785398 = 
17231.2406+ square rods in each of the dau^ters' 
farms ; 17231.24+rd. -^ 160 = 107A. 2K. 31.24+ 
rods = acres, &c., in each of their &rms ; 107A. 2R. 
31.24rd. X 3 = 323A. OR. 13.72rd., amount of the 
3 dau^ters' farms; 500A. — 323A. OR. 13.72rd. = 
176A. 3R. 26.28rd. the lady retained. To find the dis- 
tance of the lady's dwelling-house from those of her 
daughters, we subtract the semi-diameter of either of the 
daughters' farms from thatof thq lady's; thus, 319.154-|- 
rd. ^ 2 = 159.577+rd. ; 148.119+rd. ~ 2 = 74.059+ 
rd.; 159.577+rd. — 74.059+rd. = 85.518+rd. 
We therefore find that each daughter's farm contained 
107A. 2R. 31.22p. The mother retained 176A. 3R. 
26.34p. The distance from one daughter's house to the 
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other was 148.119817+ rods. The mother's dwelling- 
house was distant from her daughters, 85.51-}- rods, 
Ans. 
ThjB question can also be solved by using the principle laid 
down in Art. 645* 

35. The pupil, to understand this problem, will first obtain the 
number of feet in the diameter of the garden ; 10 X 16.5 
= 165 feet ; 165 — 5 = 160. The trees are, therefore, 
to be set on a piece of ground 160 feet in diameter. Let 
the pupil place 1 tree in the centre of the garden; around 
this let him place 6 other trees, at the distance of 10 feet 
from each other ; he will then perceive that they stand in 
a hexagonal form. Let him enlarge this hexagon by plac- 
ing another row of trees around it at the distance, of 10 
feet each ; and this will require 12 additional trees. If 
we examine this hexagon, we shall find that each side of 
it contains 3 trees. Let us enlarge this hexagon, by 
• placing another row of trees around it, and we shall find 
it will require 18 trees, and that each side of the hexagon 
contains 4 trees. We continue thus to enlarge the hexa- 
gon, until we have set 8 rows round the centre tree. 
Each side of the hexagon will then contain 9 trees. To 
compute the number of trees in the hexagon, we find the 
number of trees that compose the periphery of the first 
hexagon to be 6 trees, and the number that compose the 
periphery of the larger hexagon to be 48. We therefore 
add 6 to 48, and multiply the sum by the half of 8 = 4 ; 
thus, 6 +48 = 54 ; 54 X 4 = 216. To this we add 
the tree in the centre, 216 + 1 = 217. If we now exam- 
ine our figure, we find we can set 4 more trees at the 
base of each side of the hexagon, within the limits of the 
prescribed field. Therefore, 4 times 6 = 24, to be added 
■ to 217 ; thus 217 + 24 = 241 trees, Ans. 
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NoTB. — As the radiiisof the pTeacribed limits is 80 ft, 80 -^ 10^8 
niuttber of hex&gons. 

To proYe that there can be 4 trees, and 
only 4, placed beyond each side, let A B 
re p resent one mde of the outer hexagon, C 
being the centre of the garden, and the arc 
A £ B the prescribed limit, 2} fbetfrom the 
outmde of the garden. Draw C £ perpen- 
dicular to A B, and it will also bisect it. 

CD* = CTa* — A~D* = 6400 — 1 600 = 

4800; V4800=» 69.28+= CD. CE 
— C D= 80 — 69.28= 10.72=: D £ ; hence it is eyident that there can 
be another row placed below A B. To find the distance of this row 
from A B, we have to find the altitude of an equilateral triangle, each 
side of which is 10 ft. 10« — 5« = 75 ; V7B = 8.66+=D F. 69.28 + 
8.66= 77.94+ = C F. Haying placed 4 trees on this row, we wish to 

aaoertidn whether the one at G is within the limit C~Q = G~F + F G = 

6075 + 225 = 6300 ; V 6800 = GG. As this is less than 80, G is tmUin 
the limit If we add one more tree on a line with F G, its distance from C 
= V6075 + 625 = V 6700, which is greater than 80, and consequently 
the tree would be loithoiU the limit Hence there can be only 4 trees added 
on each side. 



36. 908. = lOSOd. ; Ss. 9d. = 45d. As A would reap the field 
in 9 days, he would in 5 days reap ^ of the field ; there* 
fore, 1 — f = ^ = the part of the field which B and reap ; 

Tih = ^^> * -^ uh = W; W — li = W5 

V^=9; 783 -r- 9 = 87; 87-^2 = 43.5; (4 3.5f = 
1892.25; 1892.25—1080 = 812.25; V 812.25 = 28.5; 
43.5 — 28.5 = 15 days = the time B would reap the 
field. We therefore perceive that A would do ^ of the 
work, and B -j^ of it, in 5 days ; f + A = f ^^ *^® 
work would be performed by A and B in 5 days. There- 
fore, 1 — f = J would be performed by in 2 days, or 
■j^ in 1 day. And if -^ of it be reaped in 1 day, it is 
eyident that it would require 18 days for to perform 
the whole labor. Therefore we find that B would reap 
the field in 15 days, and C in 18 days, Ans. [See solu- 
tion, p. 252. ] 
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OPERATION BY ALGEBRA. 

90s. = 108Cd. ; 3^. 9d. = 45d. Let a:=the time in which 

4537 

B can do the work. Then 9 : a: : : 45 : -^ = the sum 

which C must receive from A in part payment ibr his 

45 
labor. Then 45 -| == the money received by C for 

his 2 days' labor. Now, it is evident that the smn received 
by C must bear the same proportion to the sum received 
for the whole work, as the part of the work which he 
performs bears to the whole work. 

45 + -^-S- a: -|- 9 
Hence — Tr^o^ = .vlo denote the part of the work per^ 
lUoU zlo 

a; I 9 

formed by C. Therefore TT^ work : 1 work : : 2 days : 

216 "^ 

-#- 432 

^~ = — r-jr = the time in which C would do the whole 

216 X + 9 

work. Now, since &om the question and the operation 

" X 

we see that A performs ^ of the work, B - of it, and 

I^^ of it, it is evident that tt + jr + 3L =: 1 work- 
ISXO V V ^lo 

Or, - + ==1 — Q = ^» which, being reduced and 

transposed, gives a; = 15 days = the time in which B 

432 432 
would reap the field. = -^^r = 18 days = the 

X i */ jkn 

time in which C woxQd reap the field, Ans. 

87. 4 — | = 3J; 4: 3J: : 40 : ^P^; IJyd. =24na.; 24na. 
— IJna. = 22ina.; 24na. : 22Jna. : : 2Jyd. : 2^yd. =« 
■Wyd. ; H^XW = ^Mf^ = 81 Jifyd. ; 5qr. =. 
liyd.; 20 - li = 18Jyd. ; ^==H'> 5qr. = 20na.; 

20-J = 19J; 19i X il = IS^^na. ; SlHfyd. = 
1307ifna. ; 1307^1 -^ 18^ = 7lT7^yd., Ans. 
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88. Let the tower at A be 30 feet high; that at B, 40; at C, 50. 

First. What point F in the side A B is equally distant from 
the top of the tower at A 
and the top of that at B ? 

The square of the distance 
from F to the top of the 
tower A is the square of 
its distance from the foot 
of A -[- 900 ; the square 
of the distance from F to 
the top of B is the square 

of the distance from the j d~f B 

foot B + 1600 ; if the distances of F from the tops of 
A and B are equal, the square of its distance from the foot 
A is greater bj 700 than the square of its distance from 
the foot B. AF2-BF» = 700. ButAF + BF = 
200; now, AF» — B F^ = (AF+ BF) (AF — BF), 
AF — BF=3J; and therefore A F= 101 J, BF = 981, 

Finding a similar point Q- on B C, we get B G = 102^^, 
G = 97|. 

At what point L does the line FL perpendicular to AB meet 
B C ? Draw C D perpendicular to A B. 

Then, as A and B are similarly situated with regard to C, 
A D = D B, and each = 100. 

Then D F =1| ; therefore C L = 3J, as D F must be i of 
CL, if DBisJofCB. 

If C L = 3J, L G must be C G — L = 97J — 3J == 944. 
Draw G K perpendicular to B C. 

Now, the foot of the ladder is on the line F L, for every point 
in F L is equally distant from the top of the two towers 
A and B. Again, it is on the line G K, for every point 
in G K is equally distant from the top of the towers B 
and C ; therefore it is on the intersection N of F L and G K. 

Now, the triangle L N G is similar to C D B ; then L N is 2 
times N G, and LIT = 4 times KJP ; then ITG^ = 3 
times ire'; ITS' = 8883.0625, then NU' = 2961- 
.02083* 
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The square of the length of the ladder := height of tower 
C^ + CGP + Na^ 

Square of height of C, . 2500 
CGP, . . . . 9555.0625 
NG^, . . . . 2961.020 83 
Square of length of laddder, 15016.08333 
Length of ladder, . . 122.54+ 

To find the distance of the foot of the ladder from the foot 
of each tower, we subtract the square of the height of 
each tower from tho square of the length of the ladder. 
This gives 



NA2 = 14116.083 NA = 118.811 

WW == 13416.083 N B = 115.827 

N 0^ = 12516.083 N C = 111.875 

SECOND SOLUTION. 

A line drawn from either angle to the middle of the oppo- 
site side divides the garden into two equal right-angled 
triangles ; and the length of this line, found in the usual 
way, is 172.2-f-ft. Draw, in the same manner, lines' from 
the other two angles, and the three lines wiU intersect 
each other at the centre ; and the garden will be divided 
into six equal triangles, similar to the first two. Then 
172.2+ : 200 : : 100 : 115.6ft. = distance of the centre 
from the foot of either tower. A ladder placed on this 
centre, reaching to the top of one of the towers, will be 
the hypothenuse of a vertical triangle, of which the tower 
is the perpendicular, and 115.6ft. the base. Now, since 
the three vertical triangles have equal bases, and, since the 
height of the tower B is an arithmetical mean between the 
heights of the towers A and C, it follows that the square of 
one base, plus one third of the squares of the three perpen- 
diculars, will equal the squares of an average hypothenuse, 
or the length of a ladder, which, placed at some point, will 
reach to the top of each of the towers. Finally, find the 
distance of this point from the foot of each tower, as in the 
last paragraph of the first solution. 
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ADDITIONAL SOLUTIONS. 

Ex. 16. Arith. p. 295 (Key, p. 156). It is evident that the interest 
on the note, for the required time, at 6 per cent., is equal to 
the interest of the nominal present worth for the same time, at 
6(1 per cent. Therefore, the note must exceed the nominal 
present worth in the ratio of 6i to 6, or of 13 to 12 ; hence 
the nominal discount, or interest of the note, must have been 
^ of the note. Then, since the interest of any sum for one 

year at 6 per cent, is ^^^ of the same sum, we have y^^y : 
^ : : 1 year : 1 year, 3 months, H/tj days, Ans. 
Ex. 36. Arith. p. 444 (Key, p. 248). As A could reap the field in 9 
days, he would in 5 days reap ^ of the field, and B and 
would, in 5 days, reap 1 — j = J of the field. Now, the 
whole sum received for reaping the field was 90 shillings ; con- 
sequently A would receive |. of 90s. = 50s. for his labor, and 
B and C |. of 90s. = 40s. for their labor. 

But, by the question, B receives 3s. 9d. = 3.75s. less by em- 
ploying C. Hence, as the sum which B receives is to the sum 
A receives, so is the sum B receives less by employing C to 
the sum A receives less by employing C. Of this proportion 
there are given only the second term, 50s., and the tnird term, 
3.75s. 

Since the product of the extremes is equal to the product of the 
means (Art. 336) , it is evident that the product of the first 
and fourth terms will be 50 X 3.75 = 187.5. 

Also, since the sum of the first, third, and fourth terms is 40s., 
and the difference between 40s. and the third term, 3.75s., is 
36.25s., it is evident that the sum of the first and fourth 
terms will be 36.25. 

Then, having the sum of the first and fourth terms, 36.25, and 
their product, 187.5, these terms may be found by Art. 552. 

Thus, 36.25-4- 2= 18.125, half the sum of the two terms; 
(18.125)2 = 328.515625, the square of half the sum ; 
328.515625 — 187.5 = 14 1.015625, the square of half the 

difference ; V 141.015625 = 11.875, half the difference of the 
first and fourth terms; 18.125 -f 11.875 = SOs., the first 
term, or the sum B receives; and 18.125 — 11.875 = 6.25s., 
the fourth term, or the sum A receives less by employing C. 

As B received 30 shillings, C received 40 — 30 = 10s. 

30s. : 90s. : : 5 days : 15 days, the time B would reap the field. 

10s. : 90s. : : 2 days : 18 days, the time C would reap the field. 



THE END. 



